








Xin 
INGTON=ROBERTSON 






‘I Seas 








LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS 
AND HALLDEN a SEAS. 








Press 


DOWN-TIME 
CUT from days 


ape!) to minutes... 


with this 
INTERCHANGEABLE 
DRIVE 


TORC-PAC 


These new look inclinables have been designed around the 
revolutionary TORC-PAC sealed-in-oil drive unit which 
never requires adjustment. Clutch and brake maintenance 
is eliminated by the permanently adjusted sintered bronze 
friction plate PORC-PAC rives are completely tnter- 
changeable and repla nent service units which are avail- 


able from stock can be fitte 1our. 


DRIVE UNIT GUARANTEED FOR 18 MONTHS 


MOTOR, FLYWHEEL AND 
TORC-PAC DRIVE ENTIRELY 
WITHIN PRESS FRAMI 


WELDE 
BIG VARIETY 


MINIMUM FLOOR §S 


ROCKWELL ay WEOEERS 
TD. WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


MACHINE TOOL 


ALSO AT - BIRMINGHAM-—TELEPHONE SPRINGFIELD 1134/5 - STOCKPORT-—TELEPHONE STOCKPORT 5241 - GLASGOW-—TELEPHONE MERRYLEE 2822 





AND HALLDEN FLYING SHEARS. 
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Weld with 
Fuller Electric 

Bronze 
Electrodes 















- 
% 
Made in Grades: Tenal White * Superston 40 
Gavges:3 4 6 8 1012 consult 
Fuller Electric Bronze Electrodes are suitable f /\ 

A 
welding 10°, Aluminium Bronze and give a de} t free fron FULLER 
porosity and cracking. They can also be used for Manganess r : 
Bronze and for Aluminium Bronze to Steel and Cast Lron vA ELECTRIC \ 
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of 
SHEFFIELD ¥ 
Auxiliary Equipment for 
Strip Mills, Box and 
Tube Works 





Full range of Slitting Machines 
for .005” up to 1” thick Coils: 
6"- 48" wide and 1 cwt. to 10 tons 


P- “ss rf 

FRED CAM (ENGINEERS) LTD,, 5 soun sr., suerrieto 2 
Telegrams : “* Camshef, Sheffield 2°” Telephone Nos. 51824 and 52339. 
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‘H.M.S. DREADNOUGHT’ 
Britain’s first 

nuclear 

submarine 


has 
FRYOLUX 
SOLDER 





PAINT 


used in her 


construction 


\ special form of Fryolux Solder Paint was 
selected for jointing of lead radiation shielding 

used in this nuclear powered submarine 

Made only by Fry’s Metal Foundries, Ltd., Fryoluy 
Solder Paint produces strong, soldered joints with th 


minimum of time and labour. 


FRYS fandem Works, Merton Abbey, 
Metal Foundries Limited London, S.W.19. 
| = Se 2 | Tel 7 


clephone MIT: Anan 4023 ( lines) 


ind at 
VUANCHESTER ° KIDDERMINSTER ° GLASGOW . DUBLIN 
MRP 126 


SHEET METAL INDUSTRIES 3 


September 1961 





,.and you can make your own die sets - but 


it’s better to buy from Besouller 
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ssn ows HEWS SHEET 


JOHN W. MILLER & SON LTD 
1S€ Yorkshire England 


£ 


Brighouse 1047 (3 lines) 


Major shutdown in paper mill prevented 


of equipment was not 


BLAGE-MOLY eek. 
KEEPS MASSIVE we pheaige Luphehnnt oncom! 
“SUPERCALENDER" GOING sme tnt SLACELNIRLY 4.4. mien sovemen 


t "A.A 
Due to Heavy load and mishap whereby wat 
entered the oil system supplying two wi 
bearings, 15° in diameter, 173° long, carr wenty eight t the bearing temperature was 
yottom roll on a Supercalender, a earing 


eveloped and the white metal ‘‘ran 


This bearing ran successfully for many 


weeks, thus avoiding a major shut-down at 
a busy period. 


) each bearing was 77,200 Ibs 


IS 


SON LTD. BRIGHOUS 
POST THIS COUPON oe oe oe ee 
0) an 30) @ Geo) a 1) 


OF BLACK-MOLY 


BLACGCE-MOLY 


is the registered trade mark oft 
JOHN MILLER & SON LTD 
BRIGHOUSE * YORKSHIRE - ENGLAND 
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KIMBELL INTRODUCE 
3 NEW MACHINES 
TO BOOST OUTPUT 
SLASH COSTS! 


BEUTLER PRESSES 
Particularly Suitable 
for “Fine- Blanking’ 


THE FIRST MECHANICAL 
FINE-BLANKING PRESSES 
WITH 200 STROKES PER 
MINUTE! 


KIMBELL MACHINE 


KIMBELL MACHINE TOOLS LTD., 4, SOUTH LAMBETH 
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IWK 
TRANSFER PRESSES 


THE NEW 550 TON 
TRANSFER PRESS 


THE NEW 40 TON 


S 


wing advantage 


TRAN 


SFER PRESS 
Has tl ing ¢ s 
@ Upright and crown are 


@ Instant speed adjustment and infinitel 
stroke rates up to 80 str 


ay hie * ~~ > 
Underslung drive reduces lateral forces ner 
on the ram guides “4049 goed 

Bula SSO ¥ ep 
Vibrations are eliminated—resulting = 

. 
in longer tool life ate Y 
—_— 
f 


Presses are equipped with : 
ri 1 check re 


levices whict K ct 


POST THIS COUPON TO KIMGBELL MACHINE TOOLS LTO. 4, SOUTH LAMBETH PLACE, LONDON, 6.W.8 


AND TICK THE SQUARE WHERE YOU WOULD LIKE COMPREHENSIVE LITERATURE 


TOOLS LIDS =~ 


PLACE, LONDON S.W.8. REL 6711 i =e / 
meee ee ee  & 
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in the time oe need it! 


Airscrew can provide the right fan, at the right time, from their Standard 
Axial Flow and Ce seoteeh range ld ready for quick assembly is a compre- 
hensive selection of Axials(ranging from 12” to 27”) and Centrifugals (including 
all types of forward curve, backward curve and paddle blade fans = 

From among this range, tl "Te hnical Service can hae you to 
lect the rig It an also be of great assistance when 


sult Airscrew first ! You can depend on 


STs) 


: 1 STANDARD ROURY 
AIrsSCcCrew 
An Airscrew specification means what it says 


THE AIRS*( 
WBYBRIDGI 


, 


s Manufacturers of all types of Axial Fiow, Centrifugal, 


Aircraft and Cooling Tower Fans 


ay 
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Photograph by courtesy of The Pressed Steel Company Limited 


BIDDULPH, STOKE-ON-TRENT Phone: Biddulph 3254 London Office: 117 Victoria Street, Westminster, S.W.1 ViCtoria 5472 
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Here is a new Bliss Press with features to boost 



































DAVY-UNITED DAVY-ASHMORE GROUP 


DAVY AND UNITED ROLL FOUNDRY LIMITED MIDDLESBROUGH 


547 
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Here is a new Bliss Press with features to boost 
production and cut operating costs. These 
presses have been designed for use where holes 
are to be punched or blanks cut at a distance 


two bench models of 24 and 5} tons capacities 
and six floor models in capacity ranges 10-60 tons 
All complete with parts interchangeable with 
Bliss Bench and Inclinable Presses of 

similar tonnages 


Standard features include 
fully stress-relieved frame 
rolling key clutch; extra 
long gibs and heavy duty 
precision-forged steel 


crank shafts 





DEEP 
THROAT 


PRESSES 


for high speed 






blanking, 






punching and 






forming on large 






wide sheet« 


LISS 


LONDON OFFICE 2-3 THE SANCTUARY WESTMINSTER 








from the edge of a wide sheet. The range includes 


E. W. BLISS (ENGLAND) LIMITED . CITY ROAD - DERBY 


=W3 6432 
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SAFELY 
AND 
SURELY 


Pumps Fans for acidic 
fumes. These Kestner make 
to meet every need of the chemical and allied industries 
CONSIDER PUMPS Kestner originated continuous 


pumping by compressed air. They made obsolete the old 


ind Surrers for corrosive liquids 


and have made for year 


acid egg by producing the Kestner Acid Elevator. They 
followed this up with the first of their Glandless Pumps 
which have now been manufactured for over §0 years. They 
make, too, an impressive range of Horizontal Pumps, with 
glands and mechanical seals, a range constant- 
ly augmented and modified to meet specific 
demand they 
supply the Rotopump, easily carried and 
ideal for smaller quantities of acid, and they 
make the emptying of 
hazardless 
Patent ¢ 
course, is acidic. Kestner 


But Kestner don’t stop there 


carboys a 
imple matter with the Oldbury 
irboy Discharger. The emphasis, of 


glass 


after all, develo 








KESTNER EVAPORATOR an 
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ENGINEERING (¢ LTO. 5 GROS\ 


Keebush, 


of thei 


And many 
Keebush. But the really 
important thing is that Kestner select the design of the 


the supremely anti-corrosive plastic 
pumps are made of 
pump, and its material, on the needs of each specific task 
SO TO FLUID MIXING A basic industrial operation 
for which Kestner supply stirrers of varying sizes, propeller 


or turbine, in whatever material is appropriate. Kestner 
Stirrers obviate corrosion and erosion. They are simple in 
design and enduring in use. They are consistent and 


Viscosity can be low, or ex- 


tremely high. The mixture may be corrosive 


trouble-free 


or not. Large or small a Kestner Stirrer gives 
the highest efficiency for the power consumed. 
NOW TO KESTNER FANS In Keebush, 
Keeglas, Lead or P.V.C. Acidic fumes and 
vapours are reliably handled. Fumes extract- 
10n and corrosive gas handling are operations 


safely and easily carried out 


SINER, 


CHEMICAL ENGINEERS 





LONDON OFFICE 2 3 THE ANCTUARY WESTMINSTER 


check rust 


Rust preventives: 
Most of the Croda 
based on lanolin 
organic metal protective ) 
by the National Physical Laborat 


As manufacturers of lanolin 


5 ee 


| , eeebeee 


Croda can offer rust preventive 


~~ 
> 
* 
~~ 


at highly competitive prices 


Metacon rust remover: 
not only removes all rust fron 
ferrous metals but also in the 
same operation gives the meta 
a rust preventive coating 


Strippable coatings: Crocell: 
hot dip thermoplastic coating 


protects metal parts from 


corrosion and mechanical damage 


Rhinohide : 
tough plasti 


protects 


anolin based dewatering oOll 


Dewatering rust preventives: 
all moistu 
leave <¢ 


the surface 


Magisol : 
special solvent 


2ase and oil tron 


Croda Ltd., Cowtck Hal 
Snaith, Goole, Yorks 

and London, Manchester 
Edinburgh, Dusseldorf, Milan, 
New York 


= 4 ee" wt e.* 
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Double-Crank 
Power Presses 


(Patented) 








* Embodies the best features of mechanical and 
hydraulic presses. 

* Impact velocity of ram 59’ per min. 

* Operating speed of press 90 strokes per min 


* Nearly constant speed of ram during working stroke EARLY 
* Acceleration of ram speed during approach and return strokes 
DELIVERY 


HjL Presses are ideal for drawing, stamping, embossing 
Available in 30, 50, 80, 100 ton capacities 











Exclusive distributors in the United Kingdon 





Birmingham Showroom: 
The PRESS ¢ SHEAR Telephone: CASTLE BROMWICH 378 
Telephone: CASTLE BROMWICH 3781 
‘ Machinery CQ Ltd Telex: 21111 Elgatool, Londor 
Sole Scottish Agents: 


Angus & Crichton (Sales) Ltd 
7 Midland Street, Glasgow, C.1 Tel.: City 4560 


172-178 VICTORIA ROAD ACTON LONDON W3 


4 
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All Sheet 





Universal Steel 
Workers and Single 
Purpose Machines 


Guillotine 
Shearing Machines 


—™ Precision Punching Presses 


Birmingham Showroom: Ps Th PRESS ¢ SHEAR 
1075 Kingsbury Road, 


Birmingham, 24 ‘Machinery © Ltd 


Castle Bromwich 3781 


TELEX : 172-178 VICTORIA ROAD - ACTON - LONDON W3 
Ziti ELGATOOL LONDON 


Ad tien G51 | PRESACT LONDON TELE 








Metal Machines 





Nibbling, Shearing and 
Circle Cutting Machines 


Universal Folding Machines 


Sole Scottish Agents 


Angus & Crichton (Sales) Led 


Machinery © Ltd 7 Midland Street, Glasgow, C . 


: Tel: City 4560 
172-178 VICTORIA ROAD': ACTON + LONDON W3 


AC Orn 651 ele PRESACT Lit 











use CHICAGO 
PRESS BRAKES 


For Light Work 


and prove what economies can be made 
Short lengths can be handled far more quickly on 
these fast machines than on large, slow Press Brakes. 
Every press shop has some light work, which tie 
a big machine up for long periods. If it is put on 
one of these Chicago Press Brakes, the big machine 
can be released for work suited to its capacity 





2098 


No. 131 MODEL 


Capacity 10 tons. Handles 4 ft. « 18g. or 2 ft 
Variable speed, 25-60 strokes per minute 


No. 265 MODEL 


Capacity 22 tons. Handles 6 ft. « 16g 
Variable speed, 20-50 strokes per minute. 


No. 564 MODEL 


Capacity 27 tons. Handles 6 ft. « 14g. or 4 ft. x 12g 
2 in. stroke. 


No. 68B MODEL 
Capacity 32 tons. Handles 8 ft. x 14g. or 4 ft. « 10g. 


3 in. stroke. 
Extended dies in use on No. 131 Press Brake, by 
courtesy of Messrs. Harris Engineering Co. Ltd., London. 


Send for illustrated leaflets 


HL AF MACHINERY CO:-LT7D 
I96 DEANSGATE MANCHESTER 3 


TELEPHONE BLACKFRIARS 2950 TELEGRAMS UNRIVALLED MANCHESTER 
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TYPE E WITH 
TIMKEN TAPERED 
ROLLER BEARINGS 
For high speeds and 
heavy load n Shafts 


TYPE SC 

BALL BEARING 
PLUMMER BLOCKS 
For moderate loads; fu 
ce gning and sealed 


JOURNAL BEARINGS 
(2-BOLT BASE) 


4 white-metalled bearing : \ 
for moderate loads and TYPE SC 
speeds. Shaft diameter ’ FLANGE BEARINGS 
3/4" to 2 » Two typ four-t ! 
Shaft diameters 


TYPE SC 
TAKE-UP BEARINGS 
I r mvevor vator 


>4 


SOLID ee wrt sc 
JOURNAL BEARINGS "7 SMD CYLINDRICAL UNITS 
(2-BOLT BASE) | BD sca where suitable 


A white-metalled, close 


lerance bearing for 


xderate loads 


186l : : 196! 


NTO A SECOND CENTURY 
OF PROGRESS 


and 


ALL ARE ROBUST YET COMPACT AND WILL GIVE LONG 
SERVICE IN ARDUOUS CONDITIONS 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Mallory electrodes 


keep their shape 





WELD AFTER WELD AFTER WELD AFTER WELD AFTER WELD 


Efficiency in seam welding depends much 
on the performance of the electrodes — partic- 
ularly upon their ability to retain good tread 
contour for long periods without need for costly and 
time-wasting redressing 
Mallory electrodes hold their tread shape excellently. All 
Mallory materials have the characteristic feature of perfect 
balance of conductivity and hardness and give the best 
performance for the longest time 
There is a Mallory electrode for every resistance welding pro- 
cess anda Mallory holder or fitting for every type of assembly 


Book 1200 “Mallory Resistance Welding” is free on request 


Specialised products of 


Johnson 
maa Matthey 


JOHNSON, MATTHEY & CO., LIMITED, controlling Mallory Metallurgical Products Led 
73-83 Hatton Garden, London, €£.C.1 Telephone: Holtborn 6989 
Vittoria Street, Birmingham, 1. Telephone: Central 8004 75-79 Eyre Street, Sheffield, 1 Telephone: 29212 
wo2/m76 
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NATional 0345 NATional 0345 
(10 LINES) (10 LINES) 


COMPANY 


STOCKHOLDERS OF 


PLASTIC COATED STEEL SHEETS 


FOR 


JOHN SUMMERS & SONS LTD. 


CANARY WHITE 


BLUE BLACK 


LAGOON GREY 


CREAM CHERRY RED 


LIGHT GREY LIGHT GREEN 


WE HOLD THE ONLY STOCKS IN 
LONDON 
AND THE MOST COMPREHENSIVE IN GT. BRITAIN 


Supplied at MILL PRICES 
IN STANDARD SIZE SHEETS or. SHEARED To your sizes 








Nearly 150 years of service to 
the Sheet Metal Working In- 
dustries has endowed the Schul 
name with a World-wide repu 
tation — For highest qualit 
engineering, first-class quality 
and service, and the most com- 
prehensive range of sheet metal 





working machines in the world 





SOLE AGENTS FOR THE UNITED KINGDOM 


WiicK M A ee Faun Ge, Ge es ee 


FACTORED MACHINE TOOL DIVISION, BANNER LANE, COVENTRY 
Telephone: Tile Hill 65231 


y RE 


F Sat 











SCHULER 


Na | 
7 = I I 
r “> 


Transfer Presses 











ELDAIR 


MECHANICAL PLATE 


SHEARS 

. Se 

MAXIMUM ACCURACY AND 
INCREASED PRODUCTION 


* Standard range:—6 0° x 4 tc 
12’ 0” x 1” M.S. capacity. 

* Four-edged straight sided knives 
for increased strength and easier 
grinding. 

* Low rake cutting angle minimising 
distortion of plate being cut. 

* Individual hydraulic hold-downs 
ensuring instantaneous clamping 
and releasing of work. 

* Shear protected against over- 
loading. 


FOR GREATER EFFICIENCY AND INCREASED SAFETY 











Weldall-Fried equipment placed 
at the rear of plate shears will 
enable operators to shear faster, 
safer and more ecconomically. 


Stripveyors suitabie for re- 
moving and stacking material 
up to 20” back gauge width x 
,” thick. 


Liftveyors support plate during 
shearing action and then convey 
sheared material to stacking 
point. Capacity sheared sheets 
up to }” thick mild steel. 


WELDALL 


LIFTVEYOR 
FRIED oxstaievevor 


AS USED BY LEADING MANUFACTURERS IN THE U.S.A. 






~<-LIFTVEYOR 
STRIPVEYOR 








For full details and illustrated literature, write or phone 


WELDALL-GRIGG MACHINE TOOLS 
STOUR STREET, BIRMINGHAM, 18 - Phone: EDGBASTON 4868 (20 lines) 
LONDON OFFICE 


65-67 HANWORTH ROAD, HOUNSLOW, MIDDLESEX «+ Phone: HOUNSLOW 7241-2-3 
@) MEMBERS OF TRIPLEX HOLDINGS LIMITED Cs) 
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ENTHOVEN soto eroovers 


1 SOLID SOLDER STICKS 

2 SOLID SOLDER WIRE 

3 ENTOCENE SOLDER PAINT 
4 PLUMBERS METAL 


§ SOLDERING FLUXES 


6 INGOT SOLDER 


7 SOLDER WASHERS 


r our j ENT] 


SOLDER PRODI ¢ 


= 
| ENTHOVEN SOLDERS 
Ea LIMITED, 


— 


— 
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bey"'—built for the Port 


Authority by Richard 


hich Cor-Ten 


COR-TEN GOES DOWN TO THE SEA IN SHIP 


At sea as well as ashore new uses are constantly being 
found for SCW Cor-Ten. It was used extensively in the 
construction of this vessel] for the Port Talbot Pilot- 
age Authority. 

The Main Deck and Bulwark Plating « Shell Plating 

and Anchor Recess « Floors and Engine Seating « 

Chain Locker « Fresh Water Tank « 

Bulkhead Bottom Plating - Rudder Side Plates 
—were made entirely from Cor-Ten. A typical example 
of the growing use of Cor-Ten in marine construction, 
and in other fields where high yield strength, together 
with outstanding resistance to corrosion, is vital. 


COR-TEN IS TOUGHER 

Weight for weight, the yield strength of SCW Cor-Ten 
is 50% higher than ordinary mild steel. 
Alternatively— 

Strength for strength, a saving of 1/3 of the weight is 
possible « 4-6 times more resistant to atmospheric 
corrosion. Highly resistant to abrasion and faticue. 





Sales Offices: United Kingdom—Abbey Works 
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Port Talbot, Glam. Overseas—Margam House, 26 St. James’s Sq, London, S.W.1 


COR-TEN SAVES MONEY 
Initial costs are spread over 
Maintenance costs are reduced. 

Operating costs are lowered—in transport, payload 
are bigger because of reduction in tare weight. 


a longer 


Please write to us at the address below for further infor- 


mation or for technical assistance in the application ¢ 


SCW Cor-Ten to your products. 


Cor-Ten 


RAILWAY ROLLING STOCK. AGRICULTURAL AND EARTH- 
MOVING EQUIPMENT. BARGES AND SMALL CRAFT. 
MINE CARS. POWER STATION INSTALLATIONS 


f 


THE STEEL COMPANY OF WALES LIMITED 


} 
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FOR PLATE UP 
TO 12” THICK 


BUILT TO ANY 
REQUIRED WIDTH 


WITH 3 OR 4 ROLLS 
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346 KENSINGTON HIGH STREET, LONDON, W.14 
Tel: WESTERN 8077 (@ lines) Telex: 23182 = Grom ACCURATOOL LONDON TELEX 


LISSE 


(FRANCE) 


| Plate Rolling Machines 


Powerful and rugged. Ideally suited for heavy plate 
rolling for hydraulic and chemical plant and 
shipyards. Push buttons centralised on mobile 
panel on rollers provide instantaneous control 

of the various movements. Large dials 

permit easy reading of the roll positions. Fully 
protected against overload. 


SOLE U.K. DISTRIBUTORS 





DOWDING & DOLL LTD 
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aed 


OTOR PRESSINGS 








STEEL 
PRESSINGS 
Light repetition con 
ponents or heavy steel 
pressings up to 30 ft. in 
length. From proto 
type to quantity pro 
duction 


MOTOR CAR 
CHASSIS 
FRAMES 
Precision 
% chassis trames on 
— purpose-built welding 
6— 
© ; HEAVY 
TRANSPORT 


Commercial 
members, axle 


product 


semblies 


rHOMPSON 


vehicle 
side 
casing 

eel bodies 


RAIL CAR 
FABRICATIONS 





WELDED 
FABRICATIONS 
‘ nerete pouring 


KIps eart 
C t cement silk 
hoppers and ducting 




































Steel Pressings and Fabrications 
¢@ John Thompson Service 
to Design and Production Engineers 


Design and Production Engineers will find in the John Thompson 
Service a valuable extension of their own resources from the 
earliest stage of design. Early consultation with the John Thompson 
Service brings into play the co-operation of engineers skilled in 
their trade, specialised toolroom facilities and the productive 
potential of single and double-action presses from 25 tons to 
2,000 tons capacity 


. , 
“Pressinges and Met “ye 
a valuable addition to your Technical Library. Designers and 
Production Engineers are invited to write for this informative 
publication to 


. j PR, Sr Oe fae eee ee 
al f’avricatlions Jor LHAHSiT) 


Technical advisor) 


John 


S.F. Department 


Thompson Mot 


HA v AMPTOR 












or Pressings Limited 


y 





SHEET 





METAL INDUSTRIES 


September 1961 














MANUFACTURED BY 


RHEINISCHE WALZMASCHINENFABRIK GMBH - KOLN-EHRENFELD 


Representatives in the British Commonwealth 


f W KUBACH ITD Tel : LIV 3311-2 
e e e WAKEFIELD HOUSE, CHURCH ROAD, LONDON, S.E.19 Telex 22519 




















FEEDING 


ond ’ ; 
matical a 





. . you think of HUMPHRIS 


who have, for more than thirty years, specialised 
in developing automatic feed devices for power 
presses of all types, shapes and sizes. The range 
of feeds available includes single and double roll 
feeds, combined feeding and levelling devices and 
feeding machines with electronic length position 
control 








exponents of advanced mechanisation 


HUMPHRIS & SONS LTD. - POOLE - DORSET YOY /MHYY 
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STEEL SHEETS 


STRIP MILL COLD REDUCED 


STRIP MILL HOT ROLLED 
ALL GRADES AND QUALITIES 


BLACK C.R.C.A. P.F. 
ZINC COATED 
GALVANIZED FLAT & CORRUGATED 
LEADCOATED AND TINNED 


BLACK M.S. SECTIONS | 


ROUNDS 
FLATS ANGLES 
SQUARES HALF ROUNDS TEES 


MEDIUM & HEAVY M.S. PLATES 
SAMUEL MERCER & CO. 


STEEL STOCKHOLDERS. ESTABLISHED 1900 


ELDON STREET HOUSE - ELDON STREET 
LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 5651 


Warehouses : PADDINGTON NEW YARD, G.W.R., ALFRED ROAD, HARROW ROAD, W.2 
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MARSHALL RICHARDS 
precision rolling mills 


FOR LABORATORY, PILOT LINE, AND PRODUCTION 


2-HIGH AND 4-HIGH 
PINION GEAR DRIVE 
MARSHALL RICHARDS 


=. J 
MARSHALL RICHARDS 


—— Suilt under licence by MARSHALL 
MACHINE COMPANY LIMITEL . ee , 
’ —* RICHARDS from the designs of Fenn 


COUNTY DURHAM , ENGLAND Manufacturing Co., Connecticut, U.S.A 


y SINCE 1807 eT 





FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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GODINS ** Formed Sections 
are produced in 


STEEL - COATED STEEL - STAINLESS STEEL 


ALUMINIUM ALLOY - BRASS, etc. 
and further processed for various articles to your own 
specifications. 
Sections formed from strip up to 16" wide x 8 s.w.g, 
to 30 s.w.g. thick, either in straight lengths or 
_ fabricated to buyers’ requirements. 





THE ROLLERS OF STEEL SECTIONS LTD. NEWPORT, MON: 














a 


The British Oxygen Company Ltd 
. 1 St, JAN KO) 
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STOCKHOLDERS AND SHEARERS 


COLD REDUCED SHEARED TO SIZE 


JOHN LYSAGHT (SERVICES) LIMITED 


GKN HOUSE, 22, KINGSWAY, LONDON, W.C.2 
Telephone: CHANCERY 1616 Telex: 24278/9 


ACCREDITED SHEET STOCKHOLDERS FOR THE STEEL COMPANY OF WALES LIMITED 





Birmingham Office: White House, /|//, New Street, Birmingham 2 Telephone Midland 2827 
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PAUL G co. ‘ 
39 VICTORIA STREET-WESTMINSTER-LONDON-SWI 
2 Telephone ABBEY 530 Telegrams POWAFORGE SOWEST, LONDON Cabdtes POWAFONGE, LONDON 
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The seven pillars of 


TOTAL SERVICE | 


AEROGRAPH 
DeEVILBISS 


finishes the world’s products 


ee 
THE AEROGRAPH-DEVILBISS COMPANY LTO., 47 Holborn Viaduct, London, E.C.1. Tel: CITy 43561 
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See the O.M.F. FERRALBA 
PRODUCTS, Stand No. 9014, 
Pavilion No. 9, at the 7th 
EUROPEAN MACHINE 
TOOL EXHIBITION, 
Brussels, Sept. 3 to 12, 1961 


SOLE BERITISHJIMPORTERS. 


eam 
7 
‘ 


: 





Ihe standard range of RUSHWORTH Press Brakes includes machines 
with capacities ranging from 30 tons to 250 tons and with distances between 
side frames 4 ft. to 12 ft. We are, however, prepared to quote for special 
machines to suit customers individual requirements 

Ihe materials used in their construction have been selected as the best and 
most suitable for this type of machine. Side frames, Bed and Ram are all of 
high tensile rolled steel plates, machined all over and they are designed to 
give maximum rigidity and eliminate deflection he Table is of ample 
proportion and presents a surface of adequate width to permit the use of 
wide die shoes 

Horning extensions of various lengths are available on all models 

On machines with a capacity of 50 tons and upwards the clutch is pneumatic 
and is controlled by an electric foot switch, giving extremely sensitive control 


RUSHWORTH & CO (sowersy srioce) LTD 


SOWERBY BRIDGE, YORKSHIRE, ENGLAND 
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HEAD OFFICE & WORKS: SOWERBY BRIDGE, YORKSHIRE 


Telephone: HALIFAX 81264 5 


LONDON & EXPORT OFFICE: 44 45 TOWER HILL, LONDON, E€.C.3 


Telephone: LONDON ROYAL 1461 (4 lines) 
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Shears and 
KEETONA Bending Rolls 


Streamlined design and fabricated 
steel construction are two of the 
outstanding features of Keetona 
Sheet Metal Working Machines. 
The examples shown here give some 
idea of the wide range we make— 
please write for full information. 
Hire purchase terms available. 





KEETON SONS & CO. LTD. 


*REENLAND ROAD SHEFFIELD, 9 TEI SHEFFIELD 42961/4 


EO 4 MEMBER OF THE FIRTH CLEVELAND GROUP 


CRC I?K™M 
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“Cut & Flattened” 





are process-protected from rust 
and corrosion. ORDER as required 

free your capital and floor space 
for day-to-day productive needs 
mmediate delivery by HEMMING 
lorries, specially fitted for safe 
transport and automatic unload 
without cranage, where necessary 


STRI 


FROM STOCK 


Ls im, 








OR SHEARED TO YOUR EXACT 
SIZE 











oan 
as tee 





Cold Rolled— Mild and Spr 
Write or phone for latest stock list Is and Lenatt 
J. A. HEMMING LTD. Bright Flattened Mild Stee! Wir 
4 Park Road., Moseley, Birmingham 13 me oa AS “iene 
Tel: BIRMINGHAM SOY 4511 (five lines) Flats nna 
Works: Orchard Street, Oldbury Silver Steel—ali sizes. Round 
13° and 78°, Square in 13° lengths 
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The ARO Spot Welding Gun gets to the work from any angle and it 
gets on with the work—quickly and reliably. ARO guns are versatile, 
readily installed and adaptable to design changes. Au’ omatic, safe, and 
fast in use. Equally popular with management and with operators. 
The ARO range of welding guns gives you an unparalleled choice of 
hand-, air- and oil-operated guns, with exchangeable arms and tips, to 


suit all conditions and applications. Look at it from any angle, ARO 


Spot Welding Guns are spot-on for top speed, top quality, top profit. 


Get full details about ARO—on the spot 


A.R.O. MACHINERY COLTD 
190 CASTELNAU LONDON SW13 


Tel: RiVerside 5434 





FOR A WORLD 


PATTERNED 


IN STEEL 


START WITH 
SENDZIMIR’S 


STAINLESS. 


IMOON STAR 


MAIN PRODUCTS 





Pt ot etd ow be 


Nisshin Steel Works, Ltd. 


Head Office 


Japan 


Tokyo, 


Chuo-ku 


3,4-chome Hatchobori 


S$ TOKYO 


NSW ORK 


ADDRESS 


CABLE 
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(B'HAM) LTD. 


Regina Works, Alcester Street, Birmingham, 12 


Telephone: MIDiand 6246 (6 lines) Telegrams “Capable, Birmingham”, 


Viaduct Works, 


L OND On North Circular Road, 


South Chingford, 


WOR KS London, E4 


"Phone: LARKswood $221/2/3 


t4 en “_ 
MAKE A NOTE OF THE NAME—YOU’LL DO BETTER AT MORLEYS 
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Cold tmpacl extrusion 





.-. the fastest 
metal-forming technique 


HERLAN 


EXTRUSION PRESSES 





Type P3 which produces 
up to 90 parts a minute. 


KF. J. PISTOL LTD. 


248 WATFORD WAY + HENDON + LONDON N.W.4 


Telephone : SUNNYHILI 2829 & 1321 
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PLATE WORKING MACHINERY BY 


UE AU 


WORM DRIVEN 
GUILLOTINE SHEARS 


Stock delivery 


8 1” 60 cuts /min. 
10’ 60 cuts /min. 
8’ » 50 cuts /min. 


Other capacities on short 
delivery. 


PRESS BRAKES WITH 2 SPEED 
GEAR BOX DRIVE 


Stock delivery 
50/6 6’ x 4 
75/8 8 
1058 8 «x % 
150/8 8 x # 

Short delivery on other capacities 
up to 250 tons. 


SONS AND COMPANY LIMITED 


(™. 
| | Sunbeam Road, London, N.W.10. 6, Bell Street, West Bromwich, Staffs 
| Telephone: West Bromwich 2634 





Telephone: Elgar 7222. Telegrams: Omnitools, 


‘grou 
== Harles, London. Telex: No. 21288/9 2241. Telegrams: Coborn, Leeds 


Stanningley, Leeds. Telephone: Pudsey 
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DO YOU USE 
TO MAKE 
THEN 





We are operating the processes 
developed by the Battelle De 
velopment Corporation in_ the 
United States and Societe Jacquet 
Hispano Suiza in France, under 
licence from Modern Electro 
lytic Patents & Processes Limited 
The processes are approved by 
the Ministry of Supply and are 
extensively ised for the treat 
ment of components in the Air 
craft Automobile Ordnance 
Electronic and Medical supply 
industries ind are 


world patent 


covered by 


ELECTROPOLISHING 
Adds lustre, removes surface defects and 
gives improved corrosion and tarnish resisi 
ance to the metals 


ELECTRO-DEBURRING 
Saves labour and produces sweeter running 
components 


Stainless Steel, Stainless Iron, Alloy Steel, Carbon Steel or Nickel 
Chromium Alloys, 


Castings, Forgings, Spinnings, Pressings or Wirework, 


You must have an application for Electropolishing, 
Electro-machining, or Electro-deburring. 


Process Control Laboratory of The 
Brightside Plating Company 


ELECTRO-MACHINING 


Saves time and removes metal uniformly all 


ove! 


TYPICAL APPLICATIONS 


Automobile trim, heat exchangers, ballraces, 
filigree work, cutlery, flatware, holloware, 
jewellery, surgical instruments, precision Cast- 
ings, turbine blades, springs and electronic 
components 


THE BRIGHTSIDE ELECTROPOLISHING CO., LTD. 


BREARLEY STREET, BIRMINGHAM, 
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19. Tel: ASTON CROSS 2663-2664 





FIHTH HROWN 
Forged Steel ROMs 


ALLOY STEELMAKERS + FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 


tT? FIRTH a 
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The largest 


Mm 
rc, 
A304, 


contribute = makers of 


C nical safety 
reasing output is life itse 


| press guards 
sso’ = in the world 


. 
Co 
‘ge-0 


ao 
GROUP 
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whose experience 





20° WIDE PULL THROUGH SLITTING LINE 
for slitting strips up to 14 gauge thick and 


at speeds up to 700 ft. per min. 


Manufacturers of 

ROLLING MILLS AND 
4UXILIARY EQUIPMENT 

for the Strip, Rod and Tube Trades 


TA 40 


50 


, 
~ . 
‘s 


WHITEHALL ROAD 


* TIPTON ° 


STAFFS * Tipton 2617/8/9 
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—SCiaky ELECTRIC WELDING MACHINES LTD - SLOUGH * BUCKS 


Telephone: SLOUGH 25551 (10 lines) 


THE LARGEST MANUFACTURERS OF ELECTRICAL RESISTANCE WELDING MACHINES IN THE WORLD 
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COLD ROLLED STEEL STRIP 


in coils and straight lengths 


"to 15” incl. X 0-008” to 0-128 


All widths 4” to under 4” X 0-008” to 0-064 
8 
5” to 20” incl. X 0-008" to 0-080 








over | 


Tempers and Finishes :— 


Unannealed: Fully Hard, }-Hard and Medium Hard. Bright only 
Bright or Blue Annealed: Ordinary Soft, Dead Soft and 

Deep Drawing qualities 

To intermediate tempers as specified 


Annealed and Re-rolled: 
Electro Galvanised Strip: 6” to 18” X -008 to -036". Widths 
narrower than 6” can only be supplied 


with edges sheared after galvanising GUEST KEEN & NETTLEFOLDS 
ALSO TUBE STRIP ; HIGH TENSILE STRAPPING , PACKING CASE HOOPS , AND ; 
(SOUTH WALES) LTD 


CABLE TAPE, IN BRIGHT OR BLUED FINISH 


Oy 
5 « \ Castle Work s, Cardiff Tel: Cardiff 33033. Gram Nettle folds. ( ardiff Telex Ti 


Qu» a? 
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DIE SETS & ACCESSORIES — 


Semi-Steel and All Steel Standard Die Sets 
are available for early delivery by our own transport 
within seven days. 


Toolmakers’ Reference Handbook on Request. 


COLEY BROS. (TOOLS) LTD. 


FACTORY CENTRE, KINGS NORTON, BIRMINGHAM 30 
Telephone: KINgs Norton 4081 (PBX) 

Telex 33539 

Telegrams: “‘COLBRO”’ Birmingham 

London Office 

Gladstone Parade, Edgware Road, Cricklewood, N.W.2. 

Telephone: GLAdstone 2477 
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Photograph by courtesy of Stee! 
Peech & Tozer of Rotherham 


NORTON 
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Bolts, Nuts, 
Set Screws, Studs, 
Machine Screws, 
Wine Nuts, Dome Nuts, 


Flat and Spring Washers 





FREDERICK MOUNTFORD (BIRMINGHAM) LIMITED 


Fremo Works, Moseley Street, Birmingham, 5 
Telephone: MIDiand 7984 PBX. Telegrams : ‘FREMO,’ Birmingham 


Codes ABC 5th edition Marcom International 
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WHAT THEY SAY 


4 
ABOUT Spire AT 
VAUXHALL MOTORS 


wotHu!™Mueeew/o”@™0.’’”” 
Yt Y 


Y 





“11147, iy, 
“My 
“1, 


Yy yy 
if, - . o - “iy 
4 “For years we have used Spire Speed hy, 
Z . 
Z Fasteners, and we’re always looking 
Z, 
Gp for more applications. More ways of 


saving time and money!” 


Ws st tts 


Y Via 
sj?" 
Z y 4 Yj Va 
Z Up 
Z / 
‘a 
4 if 
Z 
Z 


Vauxhall Motors use millions of 





ire parts every year. Manufacturers 
ing mass production methods 


cannot afford to ignore the cost 





savings that result from the use of 





Spire Speed Fasteners, and indeed 
few di But are vou making the 
most of the 600 types there 

are to choose from? One 
positive way of finding out 


is to call in the Spire 








Representative at the design 











stage of your product. 








He’s a fastening specialist. 








SIMMONDS AEROCESSORIES LTD. 

7, Cleveland Row, St. James's, London SW1 
Telephone: WHitehali 3100 

Works & Head Office: Treforest, 
Pontypridd, Glamorgan 


FC. 


crc 56s 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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ee a Tully guaranteed by the 
in W. W. PLAN— 


Watts Warranty 


Why not investigate this plan? Send for free 
booklet—the W.W. Plan and learn how you 
can buy the best continental machine tools 
and be sure of full after sales service 












send tor this book now-ifs your 
safeguard on machine fool purchase 


witttam YY A T T § LIMITED CANAL STREET NOTTINGHAM 


BRITISH AND CONTINENTAL MACHINE TOOL SOLE AGENTS AND DISTRIBUTORS. Telephone: Nottingham 55502 

P 5974 
SHEET METAL INDUSTRIES 57 
September 1961 


Boa ‘. > — 











WIM u /, TATA 
lil] Ii} ATT 
i j allliit HWW IH 
HANH | wlth | I 
Hi} | Hi Hill ill HTH | wil 
HH HT HATH AH WATT HALT 
cA ——_| Ll 
AUTOMATIC 55 SHEET SAW 


TRAMMEL TANK & WASHER 
HEADS CUTTERS CENTRE PUNCH 
& SCRIBERS 





BIFURCATED AND 
TUBULAR 


RIVETS 


» Ju all Metals ¢ Himishes 
= " 
_$.ED.RIVET C° 


Vilian 211 te Lea 
LEICESTER - ENGLAN 


FELEGRAMS - ARIEL, LEICESTER 
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STEEL ex 
STOCK weLt’s 


MILD STEEL ROUNDS, SQUARES, 
FLATS, R.S. CHANNELS, JOISTS, 
ANGLES AND TEES EQUAL AND 
GALVATITE UNEQUAL, HOOPS, CONVEX, 
BRIGHT ROUNDS FREE CUTTING 
AND SHAFTING, 1000 TONS PLATES 
PLAIN AND FLOOR. 





and : 
BLACK SHEETS in 


HOT ROLLED STRIP MILL QUALITY. S /) fs 
PRIMES AND MISCELLANEOUS, 17 | 
COLD REDUCED STRIP MILL QUALITY. . De AY 


PRIMES AND MISCELLANEOUS. 


C.R.C.A.P.F. QUALITY 
_ GALVANIZED CORRUGATED SHEETS. 


Such antics are 


Getting entangled with a welter of competing firms 
all plugging separate pieces of product finishing equip- 
ment is a frustrating, staff-consuming trial of strength 
—a trial in which the overall view of a complete finish- 
ing system can easily be lost. That is why so many front- 
line manufacturers have long since pensioned off the old, 
piecemeal approach to product finishing and now dele- 
gate the whole responsibility to a single, specialist 
organisation—Lysaght-DeVilbiss. 

With no narrow interests to serve, Lysaght-DeVilbiss 
have the broad view and dedicated skill born of more 
than fifty years’ specialisation. They design, manufac- 
ture and install complete finishing systems, from metal 
pre-treatment to final stoving. For a’ sound, unbiased 
opinion on the surface coating system best suited to your 
product, speak to Lysaght-DeVilbiss without delay. 


No obligation, of course. 


LYSAGHT-DEVILBISS 





complete product finishing systems 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT’S. BRISTOL WORKS LTD 


47 HOLBORN VIADUCT LONDON ECl1 TEL: CITY 4361 ’ 











The Laocoon Group—Vatican 











+ — i ae oe - ee ee | are 


Getting entangled with a welter of competing firms 
all plugging separate. pieces of product finishing equip- 
ment is a frustrating, staff-consuming trial of strength 
—a trial in which the overall view ofa complete finish- 
ing system can easily be lost. That is why so many front- 
line manufacturers have long since pensioned off the old, 
piecemeal approach to product finishing and now dele- 
gate the whole responsibility to a single, specialist 
organisation—Lysaght-DeVilbiss. 

With no narrow interests to serve, Lysaght-DeVilbiss 
have the broad view and dedicated skill born of more 
than fifty years’ specialisation. They design, manufac- 
ture and install complete finishing systems, from metal 
pre-treatment to final stoving. For a sound, unbiased 
opinion on the surface coating system best suited to your 
product, speak to Lysaght-DeVilbiss without delay. 


No obligation, of course. 


LYSAGHT-DEVILBISS 





complete product finishing systems 


LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT’S BRISTOL WORKS LTD 


47 HOLBORN VIADUCT LONDON ECl1 TEL: CITY 4361 

















The Laocoon Group—Vatican 





nshearing— 
no matter what 
size the machine 





Simple operation, micrometer accuracy, cost-cutting speed 
and versatile production—these are the advantages you get 
by buying Cincinnati. All sizes of Cincinnati Guillotine 
Shears are equipped with: 

All steel interlocked construction for 

strength under capacity loads 

Power operated back gauge gives 

settings 

One knife clearance saves setting 

thicknesses of material up to capacity 

Four-edge knives extends the time between regrinds 
Non-float ram guarantees consistent knife clearance 
for precision cuts 

Hydraulic hold-downs gripping the work piece rigidly 
maintaining accuracy 





Magnetic Sheet support is also available as an extra 
Whatever your shearing operations, there is a Cincinnati 
machine to perform them and cut production costs 


CINCINNATI 


GUILLOTINE SHEARS 


THE CINCINNATI SHAPER COMPANY LIMITED 
A wholly-owned subsidiary of The C nnati Shaper C ti, OF U.S.A 


PEEL PARK PLACE, EAST KILBRIDE, GLASGOW. Telephone: East Kilbride 20641 
E. H. JONES (MACHINE TOOLS) LTD. 


Hove, London, Birmingham, Manchester & Bristol 
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* Cut excessive Steel stock and cut overheads! 


Bd 








Call for 
STEEL... 


when, where 
and as 
you want it... 


Call 


IROSTEEL 


MONarch 5481 


We deliver direct from our new stockyard—the most 
modern undercover stockyard in the South. Comprehensive 
range of MILD STEEL PLATES, SHEETS, BARS, 
ANGLES, TEES, JOISTS, CHANNELS, etc 


Mild Steel Plates a speciality 


Buying from our Stock can save you money. PROVE IT 
FOR YOURSELVES AND CUT YOUR COSTS! 


Let us send you a Cost Analysis Chart 


IROSTEEL PRODUCTS LIMITED 
Stockists of Steel 


~~ IMPERIAL HOUSE, DOMINION STREET, MOORGATE, LONDON E.C.2. 
Tite 


Warehouses: Huggins Lane, Welham Green, Nr. Hatfield, Herts. 
Tel: Hatfield 2774 





*K THE STEEL STOCKHOLDER KEEPS PRODUCTION FLOWING 
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SIDE-SHAFT _ 
TEGHNIQUE 







BG TRANSFER PRESSES 


Cheaper tools—greater versatility. 

Side shaft arrangement allows side operating 
and rotary type tools to be actuated from 
crankshaft instead of the ram, reducing ram 
weight and deflections and simplifying 
toolmaking. 

An illustrated leaflet is ready for you. 









AUTOMATIC 
TRANSFER 


‘PRESSES 










Press yet built 







HENRY PELS & CO.LTD. 


32-38, OSNABURGH STREET, LONDON, N.W.1 
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HOT-DIP ALUMINIZED STEEL SHEETS 


The “‘“ALUDIP”’ process combines the strength 
of Steel with the heat resistant and anti-corrosive 
qualities of Aluminium 
Some of the advantages of ‘‘ ALUDIP”’ 
“ALUDIP” is the only coated steel on the market 
HEAT RESISTANCE in its price range offering Efficient Protection up 
to temperatures of 700 750° C 
Experience shows that “ALUDIP” sheets will give 
CORROSION * a longer life than other coated metals, especially 
n sulphurous atmospheres. 
It can be fabricated by the usual metal working 
FABRICATION + processes, including welding and moderate stamping 
and drawing 


No further protective finish other than decorative 
FINISH 4 


5 
need be required & 


Some of the uses of “‘ ALUDIP”’ 
@ Silencers, exhaust ducting and flues 


Gas and Electrical Equipment for domestic and 


ndustrial uses 
Architectural! struction; exterior and interior. 
Low Temperature Furnace Linings 


Grass and Grain Drying Equipment. 


Heat Exchangers, etc., etc. 


THE PROCESS WHICH UNDOUBTEDLY FILLS A RECOGNISED 
NEED FOR A RELATIVELY LOW PRICE HEAT RESISTING 
AND CORROSIVE RESISTANT METAL 


For further particulars please apply to 


COATED METALS LIMITED 


PALMERSTON HOUSE, 
BISHOPSGATE, LONDON, E.C.2 


riec 


Telept f vA 
WORKS: Bridgend, Glamorgan 


- - ae 4 
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WILBRAHAM & SMITH LTD. 


260 GRAY'S INN ROAD, LONDON, W.C.!I. 
Telegrams: “METINGEN, KINCROSS, LONDON” 
Telephone: TERMINUS 6400 (12 lines) 
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NEW EKCO WEIGHT TRIP AMPLIFIER 
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for cranes, fork-lift trucks etc. 


Tt a fully-tra ij, battery operated instrument 
ca to the cra a 
A ix id t approa hed ha 
a 

I i | 1O ¢ f which pr ide 
in amb amp i p sal id and two furth 
amp signa ip ned J ition below and 
i e the Sa a pe 
The other system provides a red signal lamp indication 
when the safe load limit is reached in additior 

Ti 1 rir t l actual! safe load 
The instrument ut es the normal 12 volt supply fitted to 
cra ind ¢ \ | is ma 

i | i } y 

k ur k 


EKCO ELECTRON T JUTHENB-ON-SEA. ESSEX. TE GUTHEND «eee! 
wr 
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Sparking time: 1 hour 55 mins 


THIS MEDAL DIE took 1 hour 55 minutes to make on the new GKN Spark Machine, Model 
B2. How long would it have taken by other methods? 

When you've worked it out, consider the GK N Spark Machine. /t is faster, more accurate 

more versatile, more compact and better de signed than any other machine of its kind yet both 
installation and running costs are low 

The GKN Spark Machine was designed by the GKN Group Research Laboratory. Not 


ily is it backed by all the Laboratory’s technical resources, but every user of the GKN 


Spark Vac hine can count on revular visil from the makers” Technical Re presentative to 
ensure that he gets the most from his machine 

Whether you are engaged in forging, wire-drawing or press-tool making, the GKN Spark 
Machine is something it will pay you to know about. Ask our sales agents for an illustrated 
brochure on the GKN Spark Machine (Models BI & B2). Ask them now 


WELSH METAL INDUSTRIES LTD. = 
Caerphilly, Glamorganshire KAN 
(e KqN ’ soap stander umes 
| | M. C. Layton Limited, Abbey Wharf 
The ©&)uN ud Spark Machine = endag oon hes mg 
DESIGNED BY THE GKN GROUP RESEARCH LABORATORY Rudkin & Riley Limited 


¢ pr S Road Avylest ymec Leice Ster 
Alfred Herbert Ltd., P.O. Box 18 
RN Red Lane Works, Coventry 
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COIL EQUIPMENT 


to speed 
your production... 








A wide range of coil handling, 
straightening, and feeding 
equipment is available for 
rapid and economical 
production from coiled strip. 
One of our many specialities‘is 
the feeding of strip direct to 
standard tools on standard presses 
without the use of roll or slide 
feeds. We shall be pleased to 
send you our catalogue, or to 
arrange for our technical 


representative to visit you 





PRESS EQUIPMENT LIMITED 


HUNTERS VALE, BIRMINGHAM 19 TELEPHONE: NORTHERN 4823 


Vanufacturers of Press Mechanisation Equipment 
f 
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Bright Nickel Process 
| 


Efco-Udylite 


eager 


Highest Lustre over wide range of operating conditions. 
Fully Bright Deposits over wide temperature range 


(2S°— 160 F.) and pH (3.0-5). 





High Levelling cnaracteristics, especially at pH 4.0 and above. 
Most Ductile .: fully bright nickel deposits. 
Phenomenal Chromium Coverage 
High Current Density obtained, ave to air agitation, 


high chloride concentration and high operating temperature. 


High Speed Plating with freedom from “ burning ”. 
Purification very simply accomplished by — continuous 


filtration through carbon. 


ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


SHEERWATER, WOKING, SURREY Telephone WOKING 4400 
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HYDRAULIC 
UPSTROKING 
BENDING 
PRESS 























Capacity in Pressure Length Price 
Mild Steel in Tons of Stroke x V 
6 56 08 £99 
8 105 12 £216 
8 j 140 012 £2594 
10 5 225 0-12 £4536 
Other capacities up to 12 


Sole World Agents GEORGE COHEN 
THE 
AO SONS AND COMPANY LimMitTeéo 





GROUP Sunbeam Road, London, Bell Street, West Bromwich Stanningley, Near Leeds 
oF ComPamies N.W.10. Phone: West Bromwich 2634 Phone: Pudsey 2241 
caw mn ae Phone: Elgar 7222/7 
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All types of press work 


up to 150 tons—any metal 


Deep draw work 


a speciality 


Also milling, drilling, 
capstans and 


assemblies 


SAMPLE FROM: 


INDUSTRIES (SALES) LTD. 


locker 
ns PERFORATED METALS 


WARRINGTON,4 E 
T Warrington 34111(10 lines 
( nH 
Tt Mip 


Par & 


SHEET METAL 


DIVISION 
NGLAND 
Telex : 62508 
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aids to efficient 


DRAWING 


Most drawing and presswork operations 
are catered for by the various Fletcher 
Miller paste, oil and soluble lubricants 
We will be pleased to submit a testing 


sample of any of the media named. 


Pt ESS 


PRESSOLINE lubricating paste for 


and deep drawing 

a " pas oe se spire 
DRAWELL No. 2 oil for medium press work 
plus easy degreasing 

a em 
nnn OER 

DRAWLENE for drawing steel bars 
improved finish and die life 


SSR RRP 


DRAWLEX for cold drawing of steel tubes 
reducing stresses and chatter. 


0 na 08 NIE 


DRAWSOL wire drawing paste used neat for 
dry drawing or emulsified for wet lubrication 


FLETCHER MILLER | 


Ys WW yyy 


drawing lubricants 


FLETCHER — LTD., ALMA MILLS, HYDE, CHESHIRE 


epnone 4 
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A 


a 


PROTECTION THROUGH THE AGES—3 


e man first bore arms against his enemies he has 


Poenasnctls his skill as a warrior in contest with his comrades 
With the introduction of rules to safeguard against extreme 
omplexities of formal tilting and jousting and 
Armour for the lists was 
ite in workmanship and decoration. Though never worn 


specially devised protections 


ime the ¢ 


es of the tournament 


ttle t featured many 
ymbat a telling thrust or blow was no 
the lists provided excellent 


in Iriendly ce 
than in war and 
inds for these protective devices, later incorporated 


yur for the battlefie 


SHIMWELL & C° LT? 
STEEL SHEETS — TINMED OF 
Do LEADCOATED BY THE HOT- 
BRAMO yy DIPPED PROCESS FOR ENDURING 
PROTECTION AGAINST CORROSION. 


WELLINGTON ROAD, LEYTON, LONDON, E.10 
TEL: LEYTONSTONE 2261-3 


73 





MIRLOR FINISH 
its the inside 
that COUNTS! 


=] ,(e] 8iciggge), 


the worlds best 
AIR CYLINDERS 


Security Works, Kings Norton Factory Centre, 


J. BROUGHTON & SON (ENGRS.) LTD. BIRMINGHAM 30. Telephone: Kings Norton 3305/6/7 


LIE your need ts | :/) 


S TEEL SHEETS | 
/ PLATES-SECTIONS | 
/ BRIDGE RAILS 
JRON AND STEEL 
MERCHANT BARS _ 
HOOPS ano en), iy // 
ps LJ) 





Eagle Works ; /) 
‘ GREETS GREEN //, Telephone : 
‘WEST LEON | Wt TI PTON 161] 
li fief (10 lines) 
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MORE CUTS PER 
REGRIND 
Is assured from our 
re-ground and 
Honed 
Blades 


LEESTONE ROAD 





This ‘‘Easicut’’ Service assures 
More cuts per regrind ! 


ae rh A 
oe i more cuts per regrind 
ker production 


neans q 


the superlative 


plu 


f the EASICUT service 


ny and 
zrind is backed 


y more than 35 
HIGHLY 
SKILLED OPERATORS 


Give 


years experience in 


careful 


handling 
Blade 


the handling of 
LATEST TYPE 

PRECISION GRINDING 

MACHINES ARE USED 


Accuracy 


guillotines. Such is 
the efficiency of 


EASICI 


PHOTOMICROGRAPHICAL 
METHODS is 


Which prove beyond 


th I service 


guaranteed 


t shear blade ollected 


doubt the superiority , 


of the Cutting ind returned within 48 hours in 


edge normal Van Delivery area 


PROVE THE ‘‘EASICUT” EFFICIENCY ON YOUR NEXT REGRIND 


THE EASICUT PRECISION GRINDING CO 


WYTHENSHAW MANCHESTER Telephone: GATley 3265/6 





The Ne’ * Saye 


. 


nping is carried 
nstantly at any 
ve position to the 
mping strap to suit 
the operator. Clamp- 
ng is just as effective 
> with the handle to the 
rear, to the front, or af 


any other potition 
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etol’ SUPER UNI-CAM CLAMP 


REGO. TRADE MARK (PATENT PENDING) 


e F <4 
tration alongside mh . 
: -_ —- af 


ws se P 


t-up fora milling 


Ww sh 
s depressed to 


clamp 


lown the work 


2 Operator pushes handle 
to 
for final screw clamping 
to ir 


rotate the cam unit 


crease pressure 


sily detachable handle 
s being removed, leav 


ng job 


and allowing cutters to 


firmly clamped 


pass over work 


Speed Tools Ll 


VEREKER HOUSE, GRESSE ST.. LONDON W3. Museum 1039/1099 
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MIRROR FINISH W 
its the inside 
that COUNTS! 


=} 5(@] ici aege), 


the worlds best 
AIR CYLINDERS 


Write for further details 
r Security Works, Kings Norton Factory Centre, 
J. BROUGHTON & SON (ENGRS.) LTD. BIRMINGHAM 130. Telephone: Kings Norton 3305/6/7 


| FF. your need fs | 7 


‘s es SHEETS - 
/ PLATES: SECTIONS 
/ BRIDGE RAILS 
TRON AMD STEEL 
MERCHANT. BARS _ 
HOOPS ano STRIP / 
ETC. 





Fagle Works od ) 
yy GReers GREEN Lif, Dy aphone: 
NET CONC 1 / ~TIPTON I6ll 
fs LE (10 lines) 
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MORE CUTS PER 
REGRIND 
Is assured from our 
re-ground and 
Honed 


Sied LATEST TYPE 
ades 


PRECISION GRINDING 
MACHINES ARE USED 


Accuracy 


PHOTOMICROGRAPHICAL 
METHOOS is 
Which prove beyond guaranteed 
doubt the superiority 
of the Cutting 


edge 


LEESTONE ROAD WYTHENSHAW 





HIGHLY 
SKILLED OPERATORS 
Give careful } 


that shear blade if 
a returne 


norma 


Telephone: GATley 3265/6 


the EASICI 


th 


a wit 


per regrind 
ker production 
the superlative 
r service 
and 
rind is backed 
more than 35 

rs’ experience in 
the handling of 
ines. Such is 
efficiency of 
EASICUT service 
ollected 
48 hours in 


ivery area 


PROVE THE ‘‘EASICUT”’ EFFICIENCY ON YOUR NEXT REGRIND 


THE EASICUT PRECISION GRINDING CO 


MANCHESTER 





REGO. TRADE MARK 


(PATENT PEnoInc) 


Te" ‘Speetol’ SUPER UNICAM CLAMP 


COMBINED SCREW 
‘ AND CAM 
ACTION 


tantly at any 
relative position to the 
clamping strap to suit 
the operator. Clamp- 
ng is just as effective 


Bi with the 


rear, to the front, or af 


handle to the 





tration al 


epressed to 


ongside 
- 


t-up for a milling e.. 


n Clamp handle 
clamp 
e work 


} 
- 


2 Operator pushes handle 


to 
fe 


rotate the cam unit 


r final screw clamping 


crease pressure 


VEREKER HOUSE, GRESSE ST. LONDON Wi: 
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MIREOR FINIEH 


its the inside 
that COUNTS! 


=), (e] Slciggge). 


the worlds best 
AIR CYLINDERS 





Write for further det 
Security Works, Kings Norton Factory Centr 
j. BROUGHTON & SON (ENGRS.) LTD scamenebaaee wa Telephone: Kings Norto a 6/7 








> ~/ K your needs | jj 
/ STEEL SHEETS / 
/ PLATESSECTIONS 

/ BRIDGE RAILS 
IRON AND STEEL 
MERCHANT BARS | 

HOOPS ano a / y iy 

ETC. Lf:/5) 












Eagle Works 
wy | GREETS GREEN // Po ceptone: 
[WES GROIMWICH 7) TIPTON l6lI 
a ES (10 lines) 
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This ‘‘Easicut’’ Service assures 
More cuts per regrind ! 


And more cuts per regrind 

»viously means quicker production 
this plus the superlative 

efficiency of the EASICUT service 


also means real economy and 


MORE CUTS PER Seats : every regrind is backed 
REGRIND at. F oc by more than 35 
HIGHLY 
SKILLED OPERATORS years experience in 
Give careful handling the } il f 
Honed Writimi ts: Slade 1 Nanaing © 
Blades PRECISION GRINDING sii du ial guillotines. Such is 
ee 


Accuracy 


Is assured from our 


re-ground and 


the efficiency of 
PHOTOMICROGRAPHICAL 
METHODS is the EASICUT service 


Which prove beyond guaranteed 


that shear blades are collected 
doubt the superiority 
of the Cutting ind returned within 48 hours in 


edge normal Van Delivery area 


PROVE THE ‘‘EASICUT” EFFICIENCY ON YOUR NEXT REGRIND 


THE EASICUT PRECISION GRINDING CO 


LEESTONE ROAD - WYTHENSHAW - MANCHESTER Telephone: GATley 3265/6 


The’ *Seetol’ SUPER UNI-CAM CLAMP 


REGO. TRADE MARK (PATENT PENDING) 











~ 


* . 
} | e) 
é os : 

















1} stratior alongside ~ 
operation Clamp hand e 
é s depressed to clamp 


ACTION 


2 Operator pushes handle 
to rotate the cam unit 
for final screw clamping 
to increase pressure 

i Clamping is carried 

} out instantly at any 

? relative position to the 
clamping strap to suit 
the operator. Clamp- 
ne le just as emectve 3 Easily detachable handle 


et with the handle to the s being removed, leav 


rear, to the front, or af ing job firmly clamped 






any other position and allowing cutters to 





pass over work 


Speed Tools Ll! 


VEREKER HOUSE, GRESSE ST. LONDON W1. Museum 1039/1099 
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FIRST - | 
PICTURE 
“a 


..« then leave the rest 
—_—-, 
atous. Specialists in the 
production of Deep 
Drawn Metal Pressings to 
individual requirements, 
we are confident we 
can}be"of service to you. 
— 


— 
fl 














We invite your enquiries 





WRIGHT, BINDLEY & GELL LIMITED 
PERCY ROAD, GREET, BIRMINGHAM, 14 
Telephone : SPRingfield 4491 (PBX) 








PRICE MACHINE GUARDS LTD. 


Oe a ee en ee - 


TEENS OB AL ARE remem 
You never see a prima donna 
a pair of Bennett’s gloves 


. \ AZ 
Af 44 
of } LB 
Ne fh” 
Ye. 4 a Al 
~e Y€ i | 
AG / ar 
\ =~ 
a id I 
ri 2 4 <— | ~ 
PK af i . 
aK ~ ; 
Ld a 
5 ss ~- I i 
ae ~ 2 a 2 
“< 


—but operatives 
sing their praises! ' 


BENNETT’S 


INDUSTRIAL GLOVES 


H. G. BENNETT & CO. (Gloves) LTD 
Industrial Glove Specialists 
LIVERPOOL 23 - GREat Crosby 39967 


cvel7(A) 


P.M.G. 
INTERLOCK 
PRESS GUARD 


Easy feeding through ex- 
ceptionally Baas aperture 
with perfect safety for the 
operator who can close the 
*Camlock”’ guard either 
manually or automatically 
with the Newmatic 
Sequentia! Air Operation 
Unit. The Guard design 
avoids taking up tool space 
and large area top tools 
are accommodated. inter- 
locks are provided with the 
clutch and crank shaft. 


Send for details today given 
in Leaflet No. 41. 





Photograph by permission of 
Messrs. Taylor & Challen Led. 


Powke Lane, Old Hill, Staffs. 
Tel.: Cradley Heath 66423 
"Grams: ‘‘Prigard’’ Cradley Heath 
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OWISSTOOL - 


Notching capacity 30 tons 


NIVERSAL NOTCHING MACHINE -KU 30 * a 


wel ated. Doutl 
head permits two operat 


Notches up to 77," long in hanging P T 
soft metal, 57,” in ',° or 2.4 hanged Rar 
in '4 32 ton tensile stee! v4 iding ‘ 

i 


Ram strokes 110 per min 


Write for the illustrated brochure SM 23! to S$ 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON wii4 
nes) cles 23482 RATOO 


te WESTERN SOT? 





NOOM™ TeLex 












“the blade you 
can fit and forget”’ 


SHEAR BLADES 


Established 1832 W. FEARNEHOUGH LIMITED 


Garden Street, Sheffield 1 Tel: 23247 Telex: Sheffield 54143 
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Sis" — 
w as i~ el Ea 
Sa oe - rer am a as - Bo 
ees —O aa 
ace ol eS = ; 
= i 5 
ee —" Je 
a STEEL 


—_— PRESSINGS 
DISC 


where steel takes shape cane 


STEEL RINGS 


ST 


COOKLEY, Nr. KIDDERMINSTER 


—_- 
a} : 








i 
















ache ~y 
—- EX STOCK — 


COILS or LENGTHS. 

COMPREHENSIVE 

RANGE of WIDTHS, 
and GAUGES 


int Si 


POUND ROAD, CHERTSEY, SURREY 


Telephone: CHERTSEY 3451/2/3 
SUMMERS GALVATITE” EX STOCK.TO YOUR WIDTH, IN COILS OR LENGTHS 
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PHOSPHATING PROCESSES BL Jig (3B Uht Bela) 


CRUICKSHANK-PENNSALT MUAAL GAG 





@FASTER AND MORE 
SEE US oan STAND ECONOMICAL PROCESSING 


WORCESTER 6 TON 


At the Factory Equipment | SRW a adsl ott 
Exhibition, Earls Court on 
13th—19th November LOW MAINTENANCE 











@MODERNISE YOUR 
PHOSPHATING PROCESSES 
AND GET THESE 
ADVANTAGES 


@CAN BE INCORPORATED 
INTO EXISTING 
CLEANING LINES 


@GIivES IMPROVED 
CORROSION PROTECTION 
DUE TO FINER GRAIN 





@ GIVES SMOOTHER FINISHES 


@ IS SUITABLE FOR PRE-PAINT | ? DA Y L | G H :§ 


orenations 7 THROAT DEPTH 


@ GIVES HIGHER FINISHES 


Phosphate Coating pre- (geglieaiehtlalllss tiated ALSO STANDARD 6,3 & 2TON MODELS 


treated with Actidip (250 





Send for Catalogue & Price List to:— 


Y ee CAMDEN STREET, BIRMINGHAM 1 JONES & ATTWOOD LTD. 
QUIGSHAN,, Neral 0553 « Dept. W.3 
: ' kshank, B STOURBRIDGE WORCESTERSHIRE 


p Trade Mark of t p . : F te 
Philadelpt Per var A itoR 


R. CRUICKSHANK LTD. 


aT bride y ah ‘ hridee $106.7 
é rc A e/ep nes 3t0u dge 5106-7-8 
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Meeting your needs in STEEL SHEET - TINPLATE - BLACKPLATE 


Large stocks of John Summers hot 

rolled and continuous mill cold reduced steel, 
in all qualities. FULL FINISH/E.D.D. and 
guaranteed vitreous enamelling grades. 


ON AIR MINISTRY LIST 
OF APPROVED SUPPLIERS AND 
AIR NAVIGATION REGULATIONS 


Stock material re-sheared to 8ft. long 

by }” thick, and thinner. 

Circles are supplied up to 40 in. dia. by 14G 
and thinner. Write for our useful 
brochure : ‘King’s Vade-Mecum’ 1959 
edition, a complete gauge table and 

synopsis of materials supplied. 

Contact our Head Office at :— 





Sheet bay, general view; serviced by two overhead travelling cranes 


PARK STREET - BULL RING - BIRMINGHAM, 5. 


WILLIAM KING LTD ‘phone MiDiand 4044 (4 lines 


or SANDWELL WORKS - WALSALL STREET - WEST BROMWICH 
‘phone WEST BROMWICH 2401 (2 lines) 
0. rvincioas LONDON OFFICE : 39 Victoria Street, $.W.1. "phone ABBey 6873 


(Formerly Edmund Bou 








The Quicktest 


DIAL CALIPER GAUGE 


THE SPEEDY METHOD OF CHECKING, 
BY DIRECT READING, INTERNALS, 
EXTERNALS AND THICKNESSES 





TINMENS, PLUMBERS AND OTHER QUALITIES 
WIRE or TAPE, Solid or resin cored 


TO BRITISH STANDARD SPECIFICATIONS 

A wide range of Quicktest, Intertest and TIN : Ingot & Bar 

Compitest Dial Caliper Gauges is available for 

measuring Sheet, Strip, Round, Tubes in Hard 
and Soft Materials. 


CAROBRONZE LTD. BATCHELOR, ROBINSON & CO. LTD. 
ay Se OD, LONDON, W.4 19 BORDESLEY PARK ROAD - BIRMINGHAM 10 


CHISWICK 24 
GRAMS: “STANNUM, BIRMINGHAM" PHONE: VICTORIA 2291-2 
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Well done, Will! 


it — that's the best way 


ss with Sifbronz A 5 all becaus* of eS que 
f s success ; th great streng! 
Success follow ; nat ean ed with grea 
nt sf low hea } . . t 

ich has all the advantages of vc inch. It will be WELL DONE every 

4 stress of 23.52 tons per —" P chinable weld quickly ant 
stick to Sifbronze. Sifbronze hate A ‘ tartic stress and crack 
~ mum the risks to 

+ Write NOW for full deta 

SiFBRONZE WORKS 
et 183) 


neat, thus reducing toa mi 
fbronze—or as 'OW 


vite as good as Si DRY (1920) LTD 
K IRON FOUN (teew? 5 
SUFFOL ENGLAND. (‘pho 


‘<a 


Stowmark 


y Sh 
NEV 


MANUFACTURED FROM THE CELEBRATED NON-ABRASIVE STEEL 











Slivers & Flash entirely eliminated 2°Siio, Armature’ Sheets, ‘Motor Car Body 


Sheets, etc These Blades give the longest 
Sole Manufacturers Life of any Blades in the world. 


WATSON, SAVILLE & CO.LTD., Bruce Steel Works, SHEFFIELD 3 


Phones: SHEFFIELD 20266, 20267 (P.B. Ex.) Grams : SAVICO, SHEFFIELD 3 





SHEET METAL INOUSTRIES 81 
September 1961 





must be good 


A hardened steel roll must be good to give the 


the finish, the long service required i 


precision, 
a handful 


cold rolling; so good that virtually only 


nave mastered this most exacting branch of the 


forgemaster’s craft. Doncasters are proud to be 


amongst that number 

Doncasters hardened steel rolls are made in the 
widest variety of sizes from the small rolls used for 
precision metals to rolls weighing several tons each 
Skill and experience ensure that every Doncaster 


roll is very good 








DONCASTERS © 
7778 DD 




















HARDENED STEEL ROLLS 


DANIEL DONCASTER & SONS LIMITED, SHEFFIELD 


MONK BRIDGE IRON & STEEL COMPANY, LEEDS 12 

MOORSIDE COMPONENTS, OLDHAM DANIEL DONCASTER 

& SONS (THE BLAENAVON CO. BRANCH) LIMITED 
BLAENAVON, MONMOUTHSHIRE 
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a ~‘ 
f KX ' British Agent: F.W. KUBACH Ltd., 12 Sylvan Road, London S. £. 19 


Our new 
AUTOMATIC HIGH SPEEL 
BAR TURNER: 


have proved their value in many workshops 


For metals up to the highest tensile strengths 
suitable for cutting 

PN Yom colameolalclalereltlmelgeleltleitleliMigeliimee)| Mm cole) 
by means of a special device 


























WE ARE SHOWING AT THE 7 


EUROPEAN MACHINE-TO<¢ 





ARTHUR 








& SONS LTD 


Manufacturers of 
“Te | NY 9, 


> fei. sil 


MILD STEELS 
supplied in coils up 
to 125 Ibs. per inch 
of width or in Cut 
lengths. 

Quick delivery. 


Widths: 3; 
Thicknes varies with widtl 


e wider widths 
Thicknes ver 157° t 
a 


Sales and Administrative Offices 
Trubrite Steel Works, Meadow Hall, Sheffiel 


CROWN’ SHEFFIELD 9 Telex: 541¢ 


SHEET METAL INDUSTRIES 
September 1961 











id] TOPURAL a A A Ld a a ds 


* er 


hs tiaktate atta 











PPARD 


A whole range of machines 
are now being made by Sheppards of Bridgend 


under licence from the Harris Foundry and 


Machine Company of Cordele, Georgia, U.S.A. 


These machines have revolutionized the 
American scrap industry. They are bigger 
in output, better in handling method, 


automatic in operation. 
































production 
problem ? 


d 


» 


automation 
can be 
the answer 





Simpson 


AUTOMATION DIVISION 
lead Special purpose machines designed 


and built to increase your productive 





- 
in capacity and/or reduce labour costs. 


automation 
design eee 


Specialists in press shop 


J. SIMPSON & SON (ENGINEERS) LTD. 
MORETON WORKS, 

ROUND GREEN, 

LUTON, 

BEDS. 
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SERVICE 





ST. MARKS STREET, WOLVERHAMPTON. Groms. Attention W'ton 
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machines in 
50 tons, arranged fo 
up to 24 tools and 100 and 150 
tons, with maximum number of 
tools 32 

The massive C-frame of the 


We build these 


three sizes 


press, which is especially rein 
forced to avoid deflection, can be 
seen in the illustration, also the 
substantial construction of the 








table and supporting members, cn- 
suring accuracy of positioning 
At the same time easy movement 
is assured by mounting all rollers 
etc., on anti-friction bearings 

Our clients are finding these 
presses invaluable for dealing with 
large sheets which would other 
wise involve the use of very large 
marking-off and 


presses or ol 
operations with 


slow multiple 


constant tool changing Much 
economy is also. effected with 
smaller sheets as the cost of tool 


making is avoided, this being an 
important factor when runs are 
short. Sheets are punched straight 
after guillotining, no marking-out 
being required 


The charts for the guidance of 
the operator can be prepared 
quickly in the drawing office, and 
they are mounted on an indexing 
drum at the operator’s position, 
where all controls are immediately 
to hand. Dials can be indexed on 
decimal or fractional system, io 
suit the works normal practice, or, 
of course, metric graduation can be 
supplied 











We have available systems of 
automatic control of spacing table 
ind/or turret from punched card 
or tape, also apparatus for power 
loading of the sheets 

An illustrated leaflet ivailabl 
ind we shall be happy to send vo 
ua cop t your reques 


SCOTMISH 


MACHINE TOOL 
CORPORATION LTD. 
17 Lynedoch Cresc 

—DOUGLAS 6586/9 


Lion House, Red Lion Street, 
Richmond, Surrey 


RICHMOND 7667/9 


Glasgow, 


256 Moseley Road, Birmingham, 12 
CALTHORPE 2541 


The Building Centre, Brunswick Ter., Leeds, 2 
LEEDS 25250 


Reg BLEIT SR ae Ne ETO ee OO 
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Sail 


You’re half way there wa 
before you start 


PLASMETIC is a high quality 
steel with a durable 

plastic bonded to its surface. 
COLMETIC has the same 

high quality steel content but 
has paint bonded to the surtace. 
Both can be produced in any 
colour and finish you wish. By 
choosing PLASMETIC or COLMETIC 
pre-coated metals you are 
instantly ready for the go-ahead 
business of production of 
pressings, shaping, 
mouldings, or drawn articles 
of any size, without 
damage to the superb finish. 





1S 
ppe-COATED meth 


Existing press tools, if in 
good condition, can be used 
with complete confidence. 





FOR THE MANUFACTURE OF 


ELECTRONIC PANELS 
LIFTS 

ELECTRIC EQUIPMENT 
VENETIAN BLINDS 
HINGES 

BOXES 

COVER STRIPS 

SHOP FITTINGS 





METALON STEELS LIMITED fiiticne: Woevernameron 32240 


London Office: Northern Office South West England & Wales Agents Scottish Agents 

6 Wimbledon Hill Road, 65a Alderley Road, The Commercial Metal Co. Led Gordon Baxter & Co. Ltd., 
Wimbledon, Wilmslow, Forum House, 15/18 Lime Street 25 Blythswood Square, 
London, $.W.19. Cheshire. London, E.C.3 Glasgow, C.2 

Telephone: Wimbledon 5021-2 Telephone: Wilmslow 6262 Telephone: Mincing Lane 4881 Telephone: Central 6917-8 
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for all purposes up to 21' wide 


IN ALL THICKNESSES 











OBERTSON 


HALLDEN ROTARY TIN-PLATE SHEARS 


BUILT BY ROBERTSON 
ARE INCLUDED IN THE THREE 
ELECTROLYTIC TINNING LINES 
INSTALLED AT THE VELINDRE WORKS 
OF THE STEEL COMPANY OF WALES LTD. 


a | 








) . 
Photograph by courtesy of The Steel Company of Wales Ltd 


The three Cut-up Lines fitted with this Hallden design machine are capable of dealing with 
all tin-plate gauges and sheet sizes up to a rate of 428 sheets per minute each 


® W. H. A. ROBERTSON & CO. LTD., BEDFORD, ENGLAND 


LICENSEES FOR THE BUILDING OF SENDZIMIR COLD REDUCTION MILLS AND PLANETARY HOT MILLS AND HALLDEN FLYING SHEAR 
ng? 
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HOT-DIP GALVANIZING 


by the ‘Harco’ Process 


is the surest means of combating rust. It provides a 
continuous surface of firmly alloyed zinc, effectively 
sealing seams and crevices. 

It SAVES STEEL by eliminating the need for large 
corrosion allowances and the replacement of rusted part 

As pioneers of hot-dip galvanizing, Harveys render a 
first-class service to many industries 

Regular and frequent collections and deliveries by Harvey 
Vans within a radius of 25 miles. Rail Traffic handied 
through private sidings. 


G. A. HARVEY & CO. (LONDON) LTD 
WOOLWICH ROAD, LONDON, S.E.7 
relephone: GREenwich 3232 (22 lir 


G/s1 
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(FRANCE) 


Hydraulic 


Press Brake 
50-TON MODEL 


.) 
Can be pre-set for repetition bending. Equall) 
to single workpieces. Easy to set, simple to operate. Capacity 63” wide. 
tapid approach and 8 ton pressure return to pre-set 
upper limit. Accuracy of the stopping point and Stroke adjustable }” to 4”. 
parallelism of the slide guaranteed below -001". Largt 
clearance round the table and slide allows unrestricted 75, 105 and 140 ton models 
bending. Fixed table permits large sheets to be handled. available also. 


Sole U.K. Distributors 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


WESTERN 8077 (8 lines) Tees: 23182 om: ACCURATOOL LONDON TELEX 
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WELLMAN 


Auxiliary 
Rolling Mill Equipment 

IMustrated below is the entry end of the 12° Cold Rolled Stainless Steel Softening and Descaling 
Line installed at the Shepcote Lane Works of Firth-Vickers Stainless Steels Ltd 

This is an interesting example of a Line designed and constructed for the final processing 
stages of narrow stainless steel strip, some of which is produced as wide hot rolled coils, and 
softened and descaled on three Wellman Lines prior to slitting into suitable widths. 

We have supplied several such installations, in this country and abroad, together with the 
necessary auxiliary lines for Coil Build-up, Recoiling, Slitting and Shearing to length and suitable 


for all grades of Stainless Steels. 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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British Federal 


Specialists incomplete design and manufacture 
of all ty pes of standard and special purpose 
resistance welding equipment from | KVA to 
KVA or 


automatic conveyor and hopper 


1500 greater, and including fully 


fed 


. ’ r 
ea lines 14 


ic 


high production requirements in_ the 


mobile, aircraft, steel,drum and wire indu 


and all branches of engineering 


} 


BRITISH FEDERAL WELDER & MACHINE CO. 
CASTLE MILL WORKS, 
TELEPHONE 
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LTD. 
DUDLEY, WORCS. 
DUDLEY 5470! 


He ‘ ( 


We 


rcumftferen 


SO KVA 


sean ck with specially 


designed g unit for velding to 


getner whee rec t ne 


WELDING 
AUTOMATION 
CONTROL 


Special Purpose Jigs and Fixtures 
& 


Press Tools and Dies 

Electronic Controls 

Tube Mills 

Cycle Rim Forming and Welding 
Automatic Arc Welding Machines 


UNIFLEX’ Kickless Welding Cables 


Equipment 











DUCTILE SHEET STOCKISTS LTD 
DUCTILE HOT MILL LTD 

DUCTILE COLD MILL LTD 

DUCTILE BRIGHT DRAWN LTD 

DUCTILE PLANETARY MILL LTD 
MONMORE TUBES LTD 

The DUDLEY PORT ROLLING MILLS LTD 
SAMUEL GRIFFITHS (WILLENHALL) LTD 
REX ARNOLD 4 CO. LTD 

METALON STEELS LTD 

SECTIONS & MOULDINGS LTD 


TUPOST LTO 


say STEE-E-e-c. eee 


and smile (you can afford to)-smile in 


the knowledge that you can buy the BEST when it 
comes to STEEL, whether it be — Plain, Plastic 
Covered or Electro Galvanised STRIP, 
SHEETS, TUBES. BARS. COLD FORMED 
SECTIONS, POWER PRESSES 
TUBULAR & GENERAL FABRICATIONS 

You know of course from where? 


from DUCTILE 


w 
DUCTILE STEELS LIMITED - WILLENHALL +: STAFFS +: Phone 60! (P.B.X.) 
London Office Northern Office yuth West England & Wales Scottish Agents 
6, Wimbledon Hill Road 65a Alderley Road Agents Gordon Baxter & Co. Led 
Wimbledon, London, $.W 19 Wilmsiow, Cheshire Th mmercial Metal Co. Lted., 25 Blythswood Square, 
Telephone: Wimbledon 5021-2 Telephone: Wilmslow 6262 rum House, 15/18 Lime Street Glasgow, C.2 
London, E.C.3 Telephone: Central 6917-8 
hone: MINcing Lane 4881 





HEAVY DUTY HYDRAULIC SPINNING 
AND FLOW FORMING LATHES 


Heavy Duty Hydraulic Spinning Lathe, M b 1200 on 


BRUSSELS EXHIBITION _ 
HALL 9 - STAND 9016 
p onan 


= Please send for full details illus 
BOBBY |) cmmevn som sus aus ouueae 


_— FOR OUTSTANDING MACHINE TOOLS rd 





C ‘. / 
(Lieottd & named 
< Yhe if Y, Cline Hinish 


Vitreous Enamel 
can you get 

the durability 

of Porcelain PLUS 
heat resistance 

of at least 450°C 
PLUS choice of 

a wide variety 

of completely 
fadeless colours 


— __ eee 
' Available 
in nearly 





Send your work to the leading firm of 
Vitreous Enamellers to the trade 


THE RUSTLESS IRON COMPANY LTD 
TRICO WORKS, KEIGHLEY Telephone: 3737 
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SEVERAL TIMES MOKE BLANKS FER KE-CRINO | 


fits - 


ONLY HALF GRIND-OFF 
ALLOWANCE FROM DIE 
SURFACE 
Cpl — 
MANY TIMES LONGER 
TOOL LIFE 


claim has been confirmed by a 
f tests and by experience 


Fi 


FORMERLY : Ordinary Press NEW : B.H.A. PRESS 
too! breakage. No penetration 

The upwards movement of the ram automatically 

eliminates vertical backlash, the cause of punch 

into die penctration. 

This ferture is especially important when tungsten 

c> hide tools are used. 


AUTOMATIC PRESSES 


MODELS BHA 30, 60, 120, 180t. 





mma | WAVGHAN 


SENT OW REQUEST ASSOCIATES LIMITED 


OR A DEMONSTRATION READILY ARRANGED. 
VAUGHAN HOUSE, 4 QUEEN ST., CURZON ST., LONDON, W.! 
Telephone : GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM Tel. 88008 
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Variable length of working 
stroke. 

Continuous or single stroking. 
Beam reversible at any point 
of down stroke. 

Facility to dwell) at bottom of 
stroke. : 
Repetitive air bends to same 
accuracy as obtained with 
Mechanical Press Brake. 
Full in Publication 
No. 16—sent on request. 


THE BRONX ENGINEERING 


s BRONX, LYE 





PRESS BRAKES 


HYDRAULIC 


MECHANICAL 


“Fall Tool Service, 


covering standard 
- teols for any component. 
This Tool Service is. avalible: 
for users of any make 

of Press Brake. 

Full iculars in 

Publication No. 4 

sent on request. 
































co. LTD., LYE, WORCESTERSHIRE ENGLAND 


elephor LYE 2307 and 2308 
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Pre-Coated 


metal strip in coil 


THE material 


for 
industrial 
designers 
with 
imagination . 


Coated Strip Ltd., being the first manu- 

facturer in Britain to produce metal in 

coil with a non-metallic coat, enables 

users to buy a British product and save on 

CAPITAL EXPENDITURE, FACTORY SPACE and HANDLING TIME, 

Industrial designers have now available a prefinished material that will withstand roll- 
forming, blanking or deep drawing without damage to the coating. Each metal is degreased 
and given an appropriate chemical treatment to ensure an optimum bond between it and the 
roller-coated finish. 





Technical Details. On the reverse side there is a choice of paint or 
er and this need not be of the sam ylour 
Mild steel, light alloy or other metals in col the other side 
can be coated one side with | metals can be supplied in widths up to 18” 
PLASTISOL—a plastic film, applied as a liquid n metal thicknesses up to .040 
approx. .010” thick, embossed with a choice of 4 large range of colours is offered in all types of 
pattern finish and, in fact, almost any colour can be 
PAINT—a smooth, matt or glossy film of stove itched 
. 
enamel ( weights are irranged to suit individual 
LACQUER—a smooth, matt or glossy film of re rements If required, cutting ito flat 
stoved varnish. engths may be undertaker 


FULL DETAILS ON REQUEST FROM 


Coated Strip Limited 


In association with LITHO-STRIP CORPORATION, CHICAGO. 





Brockhurst Works * Bescot LONDON REPRESENTATIVE 
Walsall * Staffs Hugh Gordon and Co., 85, Wynchgate, Southgate, N.14 
Telephone : Walsall 22570 Yelephone: Palmers Green 0231 and 3568 
Telegrams : Rolacota, Walsall Telegrams : Gordonello Norphone London 
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( omplete in a htted case, hnest 
welding, cutting and gouging 
ipment — made to the well-known 
Vilne high standards. Convenient 


for carrying 


REMEMBER MILNE FOR 


Welding, Cutting and Brazing 


Blow pipes 


Cutting and Prohiling 


Machines 

Regulator 

Gas Economisers 

Valves and Pipelines 
Electric Arc Equipment 


Resistance Welding Plant and Equipment 
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C.S. MILNE & Co.Ltd 


HARLEY WORKS, OCTAVIUS STREET, DEPTFORD, LONDON, S.E.8 
Telephone- TiDeway 3852 (4 lines) 


Also at 172/174 West Regent Street, Glasgow, C.2 


THB. 126 
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Intricate FORMED STAMPINGS... 














6600 per hour = 4 me rer 
Part: Lipstick holder 
sleeve 

Material: Cold 
rolled steel 






Part: Brush holder 
Material: Cold roll 















9000 per hour 
Part: Radio 

a: component 
= Material: Spring steel & 
















6000 per hour 


Part: Plate for 
electronic tube 

Material: Carbonised 

nickel 









4800 per hour 
Part 


Material: 






7200 per hour 


Part: Bulb socket 






Brush holder 








Material: Spring steel Brass 





sh ag oe ‘alas F: - 
Bas Fs “eee at a 


MACHINES 





roe 





British-built <“S 


One “U.S.” Multi-Slide Machine has replaced as many Machine offers outstanding reductions in production 
as eight separate press operations on the production of costs. Substantial material savings, less parts handling, 
a complex purt. Two models are available which can be less floor space, are only some of the benefits. 
supplied completely tooled for the production of one or Send us samples or drawings of the stampings you are 
more components. If you manufacture formed stamp- producing or considering and we will be pleased to 
ings from material up to 3” wide the “U.S.” Multi-Slide submit a detailed quotation, 


ROCKWE LL 


For further particulars write or telephone TODAY 


TOOL ‘ame WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


MACHINE 





ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2822 
US 7A 
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¢ 


/ that has ¥ 











everything 1 


- 


Built to do the highest quality finishing, painting and refinishing 
—with all kinds of materials * Gives finer atomization, higher 


speed and is longer lasting than any other spray gun 
* Reinforced at points of wear—for years of service * More Bo 
than enough air and fluid capacities to meet any production 

demand * Complete range of air caps and fluid tips. 


Ask for details also of the gravity feed and the many smaller and 


special purpose guns in the Aerograph- DeVilbiss range. 


JGA i 


THE BEST SPRAY GUN IN THE WORLD 
made by AEROGRAPH-DEVILBISS of course! 





RAPH 1 association with 
THE AEROGRAPH-DEVILBISS COMPANY LTD. AEROG o - a ri . ns _— 
Sales Division, 47 Holborn Viaduct, London, E.C.| DEVI LBISS ; ‘ 
Telephone: CiTy 436! Finishes the Worlds Products for complete 
and at Belfast, Birmingham, Bristol, Dublin, Glasgow, Manchester 





finishing systems. 


TA 52 
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McKAY Automatic Feed Lines 
for Decoding, Suaightoning Mashing ole 


C ‘CLEARING . 4 z The Automatic Feed Line 
‘sel i illustrated is linked to a 
BRITISH CLEARING 
Blanking Press 





The range of British Built McKay Equipment includes 
complete Feed Lines for coils from 24” to 108” wide and up 





SACK AY 
= —macn — to a maximum weight of 30 tons 
MACHINE McKay Feed Lines are designed to feed material accurately 
and at high fa sc either into a Guillotine or Blanking Press. 
VICKERS Depending on exact requirements, various types of coil holders, 
pes and chuck types, 


such as para tle expanding g types, cone ly 
led. High pressure spray pumps for washing and 


can be provid 
terial can be incorporated if required 


BUILT BY 


cleaning coil ma 


For further particulars write or telephone TODAY 


ROCK C KW E LL WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


Sole pasted in U.K, 





MACHINE TOOL LTD 
ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW —TEL: MERRYLEE 2822 
MK3 
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Look into a revolutionary process! 





This steel coil has been wound leaving air spaces 
between each lamination—the principle of the OPEN 
COIL PROCESS. The gases can now reach the complete 
surface of the steel in the coil, making gas alloying 
possible i.e. 

By adding or removing carbon, nitrogen and other 
elements, to produce non-aging rimming steels, one 
coat enamelling grades, substitute electrical silicon 
steels, and other special grades 


Let us tell you more about this revolutionary process 
This process is being accepted by the world's 
steelmakers. Plants are being installed in different 
parts of the world including Japan, Europe, 
U.S.A. and Canada. 27 Plants have been ordered, 


many of which are in production. IED ALE ANH id 





THE INCANDESCENT HEAT COMPANY LTD., Smethwick, England 

British licensees for the Lee Wilson OPEN COIL PROCESS 

16/21D /61 
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STEEL 


Strip mill Hot rolled, 
Cold reduced 
Continuously galvanised 
and Electro-zinc coated 
Steel sheets and coils 















Cold rolled steel strip 
in all tempers 
and finishes 


Strip mill and plate 
mill M.S. plates 


Re-rolled M.S. 
sections 








STELVETITE 


plastic bonded to steel! sheet 


The largest stocks in 
Southern England in 
ten colours—special 
colours and finishes 
to order. Prompt 
deliveries at 


‘ MILL PRICES CHERTSEY d 
(not CHE) 





PRESSING FOR PRODUCTION 





The pressing assembly 
as produced by Willenhall Motor Radiator Ltd 


for the ATLAS MAJOR Commercial Vehicle 


a eb 
l ; a 4 — ak r= 
<< 
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WILKINS & MITCHELL PRESSES 





The preference 
users for Wilkin 


usiest pres 
Mitchell Presses, especially in their 
most recent installations. is based on their need for 
higher productivity. Experienced users have learned 
to rely on the design, dependability and built-1tr 
reserves of Wilkins & Mitchell Pres which contribute 
so materially to better margins in thi ompetitive 


field. Why not consult us on your press requirements 


The Presses that cut costs 


F ’ 
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\ 
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STEEL SHEETS S::iv. 


DELIVERY 


COLD-REDUCED 
HOT-ROLLED 


Black or Galvanized, also plates up to } in. inclusive 


SHEARED TO YOUR SIZES 


M SEND YOU OUR STOCK LIST? 
WOLVERHAMPTON LONDON 
Mitre Works, Eagle Street . 


Telephone: Wolverhamptor 
Telegrams: ‘Spencer 


y ur 


Talbot Road, West Ealing 


Telephone: Ealing 9671 


GATESHEAD 
ROYTON 
Stadium Works, Dogf 
Nr. Oldham. Lancs 
Telephone: Oldham 


2nd Avenue, Team Valley T 
ord Road ytor Estate, Gateshead | | 
Telephone: Low Fell 78571 


s BRITON FERRY 
BRISTOL 
Rosegreen Road, St 


Ge 
Telephone: Bristol 


Whitford Sheet Works, 
rge, Bristol 5 
656146 


5 Briton Ferry, Glam 
Telephone: Briton Ferry 3230 


SPENCER 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 





Stockholders for Sheets and Plates produced by Richard Thomas & Baldwins Ltd 
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“The Test of Time” 
* * * 


The Design and Production of Vitreous- 
enamelled Architectural Panels 


One of the features 

id ciltes is the raptuily 

namelled panels on the exterior 

This article gives informatior 

influencing the design of such panels an 
production lures at the Tooting, 
; and Gray Ltd. Th 
dour and black-and-white, 
include examples of the many 


by the comp 


ad im paneis produced pan 


Use of Galvanized Strip in Automobile 
Manufacture in the U.S.A. 
By K. P. Scott and M. H. Davies 


The recent trend towards umitized body con 
for American motor cars has been accompamed by 
a demand for materials with improved corrosion 
resistance and large tonnages of zinc-coated steel 
the preferred materials, are now being used. 
Considerable interest in this development has been 
2own in the U.K. and this report, which has been 
made available by the Zinc Development Assocta- 
tion as a result of a visit paid to the U.S.A. by the 
authors, is intended to give an account of current 


practice in the U.S.A. which, it is hoped, will be 
assistance to British industry. 


Determination of the Deep-drawing 
Capacity of Aluminium and its Alloys 
By Robert Chopin 
The author, who is director of the Centre Technique 
de I’ Aluminium, Parts, sets out to shot t 
apparent impossible to determine 
drawing capacity of the various alumini 
tomary properties and tests ¢ 
ase of the cylinder, 
ors that among the current me 
nly full-scale practical tests, made on 
Thicke € Wu mare [ 
urves, which, by 


information for 


Page 


Aah 
aper a 


~ts pre ented lk 
rnational Deep Drawing R v 
Société Francaise de Métallurgi 


Producing a Clicker Assembly for 
“One-Arm Bandits” 644 
Tarentford”’ 
Quantitative Assessment of Deep- 
drawing and Stretch-forming 
Qualities—1 .... 649 
By F. G. Wright, B.Sc., Ph.D., A.1.M., 
A.C.T (Birm 
qT} the first instalment of three which 
urvey of the subject and based on 
by the author in a special course « 
wlurgy of Deep Drawing and Pressing 
Department of Metallurgy, Birmingham 
Advanced Technology In this instalment 
who is Reader in Industrial Metallu 


first elucidates the arious Jorming 


then dea witn tests of penera 
quailty, non-simulative quanitlative 


fests and cupping tests 
Quality Control in the Production of 
Steel Sheet for Deep Drawing and 
Pressing 
By W. O. Thomas, A.1I.M 


ust 


entia rnroug? 


materia 4 finished neet 
Institute of Sheet Metal Engineering . .675 
Forthcoming Event 
A Modern Tin-printing Works jute oe 
Sheet Metal News 679 to 688 


New Plant and Equipment 690, 692, 694, 
696, 698, 700 





caused by 
wear and wastage in 
the friction drive 


PERCUSSION PRESSES 


outaete Frictior; Screw 
Presses /... 


for Embossing, Sizing 
and Hot Working 


Ram Stroke 
Adjustment 

The strength of blow 
is set to e calibrated 
setting scale. 


All the energy of 

all the moving parts 
is available for 

the percussion blow. 


‘ 
Cm, 
la : 1-3 HALE GROVE GARDENS, 
Fal LONDON, N.W.7 
PEARSON ANKE LTD Tei: Mill Hill 3232 Teiex: 23273 
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RESUMES DES 
PRINCIPAUX 
ARTICLES 
Conception et fabrication de 
panneaux architecturaux en 
émail vitreux page 622 
l re rf arac le ri lique 5 eo plu 
frappant de horizons changeant 
des grand illes est 1’ augmentation 
2 mplon des panneaux 
en ematii 
des nouveaux 


rapide 
witreux sur 
ferieures 
article explique le 
nssent sur la conception 
mux et décrit les procéde 
employes aux usines dé 
Stewart & Gray Lid., 


Londres 


L’emploi de feuillards gal- 
vanisés dans la fabrication 
d’automobiles aux Etats-Unis 
page 631 

P. Scott et M. H. Davies. 


recente dé 
ameéricaines 
carrosserté monoco- 
accompagnée par la 
materiaux ayant une 
tance a la corrosion, p ” 
utilise aujourd’hu de 
du materiau prefere 
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m a jour dar le 

1’un intérét considér- 

ompte rendu, publié par 

elopment Association a 

isileé € if ec tue par le 5 

Etats-Ums, vise a 

de la pratique 
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t porte principalement sur 
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a utre d'information 
nducteurs d’acier, wun 
crivant quelques une 

péciale 
m de feullards de 


alvanises par immer 


emplovee 


Détermination des propriétés 
d’emboutissage profond de 
lValuminium et de ses alliages 
page 637 
Par Robert Chopin 
L’ auteur, gui est directeur du Centre 
Technique de l’Aluminium a Paris, 
met en devoir d’établir qu'il 
parait impossible de déterminer les 
l’emboutissage profond 
lhiages de l’aluminium en 
les caractéristiques et 
méme dans le ca 
uc vindre 
ue, de 
née, Sé ul 


page 678 
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ZUSAMMENFASSUNGEN 
DER HAUPTARTIKEL 


Entwurf und Erzeugung 

feueremaillierter architek- 

tonnischer Fullungsplatten 
Seite 622 


Verwendung von verzinktem 
Stahlblech im Kraftfahrzeug- 
bau der U.S.A. Seite 631 
Von K. P. Scott id M. H 
Davies 

Das s 


serzreRon frurktion 
Kraftfahrzet 
Nachfrage 
verbesserter 
orgerujen, und 
Stahi, 


rwendeten Materia 


verzinkiem 


lene und 
Association ve 
al Ubersicht 
wartigen Stan 

I f. réiies 
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fahren, fe 

der Stahler 
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Descnreiot je 


fahren zur Herstellung 


Arten von feuerverzinkte 


Bestimmung der Tiefziehbar- 
keit von Aluminium und des- 
sen Legierungen. Seite 637 
Von Robert Chopin 

Der Verfasser, Direk 

Techmique 
zewt 2uNda¢ 
unmoglich ist 
verschiedenen 
elbst 1m einfaci 
ders, auf Grund 
chaftsangabvder 
bestimmen 


Nach seiner An 


RESUMENES DE LOS 
ARTICULOS PRINCIPALES 
La concepcién y produccién 
de paneles arquitecténicos con 

esmaltado vitreo 
pagina 622 
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é 1 Stewart 
, Londri 


El empleo de fleje galvanizado 
en la fabricacién de auto- 
moviles en los EE. UU. de A. 
pagina 631 

M. H. Davi 
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Determinacién de la capaci- 
dad para el estampado pro- 
fundo del aluminio y sus 
aleaciones pagina 637 
Por Robert 
autor, que ¢ i di tor del Centre 
chnique d luminium de Pari 
le den iparente 
mente imp ible fa capaci 
fundo dé 


lad para el « 
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hopin 
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A MAJOR NEW DEVELOPMENT IN THE SHEET METAL INDUSTRY 


he SPIRO 403B 


TUBEFORMING MACHINE 


This patented machine will enable you to manufacture spiral lockseam tubing in 
diameters from 2” to 32” from any suitable quality strip metal (including galvanized 
steel) of 0.010” to 0.037” thickness for high and low velocity air conditioning, general 
ventilation, warm air heating, fume and dust removal, pneumatic conveying, concrete 
column forms, channels in concrete, sleeves for prestressed concrete, down-spouting, 
protection of electric cables, permanent weather-proof covering for pipeline 
insulation, and many other applications. 


@ SAVINGS UP TO 40 PER CENT IN RAW MATERIAL AND TUBE WEIGHT 
The 4-ply reinforcing spiral lockseam gives the tube such strength that the 
thickness of the metal used may be reduced by as much as 50 per cent over 
comparable conventional tubes. 


@ REDUCED INSTALLATION COSTS 
Greater tube strength and less weight allow fewer joints and supports with a 
consequent saving in site labour and material. 


@ CUTS LABOUR COSTS AND SAVES STORAGE SPACE 
The high production speed, the quick changeover for various dimensions 
and the easy operation of the machine cut labour costs to a minimum and 
eliminate need for extensive stocking of finished tubes. 
The SPIRO 403B is supplied complete with decoiler, cutter, run-off tables with 
discharge mechanism and receiving ramp The plant can be operated fully 
automatically. 


For further ae, SEPT FRO investment S.A. frisoura switserane 
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THE TEST OF TIME 


I is a never-ceasing source of surprise to 
delve into the history of technology and to 
find that many processes and even designs of 
machines, used in industry today are 
basically the same as they were many generations 
ago. One has only to turn the pages of Agri- 
cola’s “‘De Re Metallica’’ or look at some of the 
inventions of Leonardo da Vinci to appreciate 
this tact. The similarity extends even further 
as Agricola’s comments on “foremen”’ could well 
have written although it 1s 
doubtful if they would be printed !). 
Throughout technology there are certain 
’ of materials that have existed from 


CtCc., 


been recently 


lume immemorial, one of these combinatio1 


being metal and gla: Che evolution of the 


' 1] L Ww’) 7 y 
metals is too well known to rete 


melting 

here, but it is perhaps not so well known that 
glas he form of glazes for pottery was being 
made in the Near East as early as 5000 B.c., the 
glaze being prepared by the fusion of silica 


sand, shell lime or magnesia limestone and 


‘‘alkali’’? which was natural soda or soda ash. In 
this way 
highly-coloured precious stones and 

variegated colours being obtained by the addition 
of small quantities of copper iron and other 
minerals. Early text-books on glass making 
date back to 1700 to 700 B.c. and give detailed 
information on furnaces and smelting proce- 
dures. Glass blowing was not 
however, until about 50 B.c. Glass vessels in 
the early days were valuable but with the advent 
of glass blowing it was definitely “non-U” in 


prehistoric man also applied glazes to 


ehhie 
peoodie 


discovered, 





the best circles to have drinking 
which were not of metal. 

Wherever one reads there is this 
simultaneous mention of metal and glass, even 
though the relationship was not always a happy 

Subsequent developments brought the 
materials together in the form of 
enamelled jewellery, etc., and even Bessemer, 
much better known for his steelmaking activi 
1846 turned his attention to an attempt 
rom the furnace 


inevitable 


one 


two closet 


ties, in 
to produce glass plate direct 
by pouring the molten glass between roll: 


loday, of course, the marriage of metal and 
vla an accepted fact as vitreous (or porcelain 
enamel! 1s one of the most valuable decorative 
and protective media for metals. Elsewhere in 
th le we give some details of the production 
and design of vitreous-enamelled cladding 
pa buildings that a o much 
evidel n, and lend colour to, the changing 
kyline of our towns and citie \lthough we 
ha uzged behind the U.S.A. the adoption 
of this type of cladding, no one, viewing some of 
the excellent example: enamelling on show 
in the museums of the world, or vitreous 
namelled signs which have been, for example, 
on railway stations for many years, can have any 
doubts as to the ability of enamel to withstand 


hard use and the rigours of our climate. With 
the advent of so many new and often directly 
competitive materials vitreous enamel can still 
hold its own in many fields. In the broadest 
sense it has been in existence for 7,000 years so 
there is no reason why it should not; the test of 
time is still a criterion ! 
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Techniques in Use 


at the Tooting Works of 


STEWART AND GRAY L 


NE of the features of the changing skyline of 
the towns of this country is the rapidly 
increasing use of vitreous-enamelled cladding 
panels on the exteriors of new buildings. The 
process of decorating metals with fused-on enamels 
is one of the oldest known to man, and its perma- 
nence is confirmed by the many beautiful examples 
of enamels on metals housed in the World’s 
museums. It is only comparatively recently, 
however, that architects in this country have become 
widely interested in the process for decorating the 
exteriors of buildings, although in the U.S.A. the 
method has been extensively used for over 30 
years. 
Enamel is manufactured by smelting together at 
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temperatures above 1,100° C. inorganic materials 
such as borax, silica, soda, felspar and cryolite, 
together with various metallic oxides. The resultant 
molten “‘ glass” is quenched in water, the finely 
shattered material produced being known as 
“frit.” The frit, together with clay, metallic 
oxide colouring materials and water is then ground 
in ball mills until the resultant suspension reaches 
a cream-like consistency. The liquid suspension can 
then be applied to the component to be treated by 





Fig. 1 (abou Part of the exterior of ti 


hy 


Ltd., Basildon, Essex, clad in freou namelied pane 
Type C (see Fig. 2 Architect: Anthony B. Davis, ¢ 
irchitect/ Planner, Basildon Development Corporat 
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6 or 18 GAUGE a FRONT FRONT 
enn ee Bt oe 
PORCELAIN 6 g PORCELAIN PORCELAIN 
ENAMELLEO ENAMELLED ENAMELLED 
STEEL FACE STEEL STEEL 
“Wor Ve . 1B aa BACK 
ASBESTOS BOARD vs 1120 g GALVANISED 
BACK ASBEST STEEL OR AS FACE, 
acs [ASBESTOS BOARD N FORMING 
| INTERLOCKING 
[PANELS 
VAPOUR BARRIER =] 
+-——— - PAPER 
| | HONEYCOMB 
}-—J] iNFILLED WITH 
/ =o VERMICULITE 
| | lo «aioe 
| | ROCKSIL {— 4 
R FIBREGLASS = 
| ADHESIV , 
I | ELDED LU t | HESIVE BOND 
,¥ 
TYPE A B I'YPE C 
Composite panel consisting of Panel consisting « G. porcelain Composite panel consisting of: 
gauge, vitreous porcelain ce! enamelled face des with 16 G. Porcelain enamelled steel face, 
steel sheet bonded to #” or 4 welded corner The panel is bonded phenolic resin impreg- 
board. The asbestos back panel filled with Rocksil or | ’ and nated paper honeycomb and 20 G. 
also be covered by an enamelled stee backed with #” Asbestos board. A galvanised steel back The paper 
sheet or galvanised sheet. vapour barrier of aluminium foil is honeycomb cells are infilled with 
Weigt 5 Ib. per sq. ft placed betwe the i iting mat granular vermiculite. The galvanised 
U. value: -48 erial and the asbestos back. Total back sheet may be replaced by an 
thickness approximately 14 enamelled steel panel The paper 
Weight per sq. f 5 lt honeycomb is rigid and water 
U. value: -20 resistant. 
TI U. Value Weigt 
ne sa. ft 
EDGES SEALED s . 3° 
NEOPRENE SEAL 7? 4 bs 
WITH MASTIC OR MASTIC CAULK ” 8 j 
AND P.V.C. TAPE |PLUS P.V.C. TAPE I 4.1 Ibs 
FRONT aa i" 4 4.2 Ibs 
A.) ON 
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ENAMELLED ENAMELLED a 
STEEL STEEL Add for overall thickness 
on satel rel oe 
\BACK 
y 20 GAUGE 
| GALVANISED 
TEEL TRAY 
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ASBESTOS BOARD +-—} ~~ 
EEE | ee | 
a 
iC ip PANEL C 
ib aoe 
VAPOUR INSULATING 
BARRIER | MATERIAL 
|p——4 
i-— A ee 
— MECHANICAL JY 
FIXING i 
TYPE D TYPE I IYPE f 
A flat sheet of 16 G. porcelain en imelled A flat sheet of 16 G. po in 16 G. Porcelain Enamelled Sheet 
steel bonded to 4” asbestos board elled steel bonded to phenolic resin only 
backed with a tray of 20 G. galvanised impregnated paper h nbanda Flat sheet, flanged, or corrugated 
steel containing insulation such as 20 G. galvanised back tra The form, f line ir one side or 
Rocksil, cork, strawboard, etc The edge formed by | method of both side 
final assembly is made by mechanical issembly is suitable f t with 
attachments through the flanges. glazing sect 
Weight per sq. ft.: 6°5 Ib U. values and weights as type ‘ 
U. value according to type of insulat 
l Rocksil 20 
Fig. 2.—Detat f differer pes of « p I , , i 
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spraying, dipping, ctc., following which, after 
drying out the water, the coating is fired in muffle- 
type furnaces at about 800 to 850° C. 
enamel and the final finish required decides, in 
general, the number of coats applied. 


A company specializing in the production of 


vitreous-enamelled cladding panels is Stewart and 
Gray Ltd., Tooting, London, in conjunction with 
their associate company Escol Products Ltd., who 
manufacture the enamel frits. Already the company 
have been responsible for the cladding of over 1,250 
buildings involving panelling area of more than 
1,300,000 sq. ft. Some of these are shown in Figs. 
1 and 4 

The main type of panels produced are shown in 
Fig. 2 and the alternative formulations, infills and 
backings in Table I. In its simplest form, a 
panel consists of a 16-gauge vitreous-enamelled steel 
sheet bonded to }-in. or $-in. asbestos board. The 
asbestos-backed panel may also be covered by an 
enamelled-steel or galvanized-steel sheet. Another 
typical panel consists of a 16-gauge vitreous- 
enamelled steel face, bonded to resin-impregnated 
paper honeycomb with a galvanized steel back. 
The cells of the honeycomb may be filled with 
granular vermiculite and the galvanized back may 
be replaced with an enamelled back if required. 

In general the size of panels is limited to a 
maximum of 8 ft. long 4 ft. 6 in. wide, although 
it is preferable not to exceed the recommended 
dimensions of 6 ft. 6 in. 4 ft.6in. These limits 
are affected by the construction of the panel chosen, 
and the company can, in special cases, produce over- 
size panels of suitable design 

rhe colour range recommended 1s to B.S. 101, 
although special notice has been taken of certain 
fugitive colours based on gold oxide, which present 
special problems in firing. In general it can be 
f colour can usually 


said that an architect’s choice 

be met, although some colours may be very 
expensive to produce. The compa has a 
* library ’’ of about 500 colours and finishes which 
have been produced over the years, any of which 
can be reproduced if circumstances warrant so 


doing. 

As a true appreciation of the vitreo 
process 1s before a panel 1 
together with its method of 
recommended that an architect 
manufacturer well versed in producing panels before 
making a design of his own, in case his design 
cannot be made economically. The company 
stress, however, that they can make panels to any 
practicable design, and can also provide embossed 
panels, fluted panels, etc., which give some relief 
and depth to what otherwise would be a flat surface. 
In addition, panels can be produced in more than 
one colour, or include a design in one or more 
colours. Typical of what can be done in this way 


us-enamelling 
designed, 
strongly 


msult a 


required 
fixing, it 1S 


1 1 
nmouid C6 
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The type of 


are the county shields on the forecourt of Paddington 
Station, London, which are reproduced in the 
appropriate colours in vitreous enamel on a white 
vitreous-enamel background. 

Local fire and other regulations have to be taken 
into account when making a choice of design for a 
panel, but the versatility of the material is such that 
these regulations can usually be complied with 
Additional versatility can also apply to the framing 
system and methods of panel attachment used. For 
example, the requirements specified for the new 
Piccadilly Station, Manchester, led to an individual 
specification which will provide a continuous and 
uninterrupted band of white enamelled panels all 
round the building. 

The main doubts regarding vitreous-enamelled 
panels were : 

a) susceptibility to mechanical damage; and 

6) ultimate corrosion of the steel at edges 

These doubts have been resolved by extended 
experience which has shown : 

a) that a ground-coat enamel properly 
will withstand a high degree of violent treatment 
before its adherence to the base metal is effected; 
and 

b) that adequate protection of edges against 
corrosion can be ensured by sealing them with 
p.v.c. tape or similar material before dispatch to 
site, after which the panel is bedded into its frame 
in mastic and the sealing against weather 1s finished 
off with a face beading and mastic point 

However, it should not be forgotten that vitreous 
enamel is a glass and the panels should be treated 
as such. Furthermore, storage of panels on site 
varies according to the type. For example, 
asbestos-backed panels should be stored by leaning 
against a wall with corrugated paper separating t! 

dges. Infill panels should be stacked flat witl 
rrugated between all panels and stacks 
uuld not be more than 3 ft. high. If the backing 
then they m 


applied 





ead paper 


inc-coated sheet 





panels is in 7 t 
-d to prevent moisture collecting between ty 
galvanized surfaces. Protection of the stored pane 
from moisture is of paramount importance, becau 
oisture can cause deterioration in asbes boa 
sulation board and other such material 
frequently some of the products of deteri 
which may be highly basic can cause dam 
enamel surface Full instructions regarding st 
are given on the panels and these should 
disregarded 
If the internal or reverse face of the panel is t 


used as an internal wall of the building it 
finished in vitreous enamel, Stelvetite, 
wallboard so that a ready finished internal surface 
of the building requiring little maintenance 


ensured. 





or nrint | 
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TABLE I 


ALTERNATIVE FORMATIONS, INFILLS AND BACKINGS FOR ESCOL PORCELAIN 
ENAMELLED STEEL INFILLING UNITS 


PANI STEEL FACING INFILL/BACKING REMARKS 


ryPt FORMATION 


4 flanged 16 G. 4” Asbest ] 4 j { 4 ti 
er face be d l j 
nged Is G, 2° j la ) ae 
por ee 
| nged I8G 5 Suitat for pa g d il 
(Enamelled Steel 1Se where d } } 
bot! les) JULI j ho 
ged 16G 4 Asbestos In at boa back For in Sta 1 gx 
y | c Khe $ 





Flanged with cornet 16G ; sbest } t ir rmally, mini ’ 
Ide but this is dependent 
Spe flange sect 6G , \ vs unobtr ve vertical joints 
c iting : de with | ital facing 
i r arranged for screw 
° I zg I gh flange 
B ged lugs l G Fibreg rR » y I be " 
ching bac backed g° A t bled C ! 
rews of fl i rigid i 
for r 
W id Asbe Ir 11 i 
ation B 
I s type b y } ' d 
vith Eterni H 
Backing € I 
. gr 
( ged ( H \ K t | 
“ { (; r x ' ta € 
Int k 
i In ] 
Hone t ( 
pia 
Ad I B 
Wa rdD j 
Int ( k ( 
( i k 
4 
r * 
I Wa 
D ge ( A” A | 
Cs. Cs 
| b ( k 
. 
t ged 6 ¢ \ [ ( , 
i o 
~ € ( 
‘ t king 
‘ for **¢ 
A ges are seaicd Pv ion: ting drying tic used 1 , a! idded edg 
protect 
. , 1.4 ' 4 
Asa xtra, exposed fac ot AS stos Insulation Board may be aled with aluminium I rut berised 


paint or Ditumen. 
Standard finishes are gloss, semi-matt, or ma t irs in the British Standards 101 or Munsell 

ranges 
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and Gray Ltd. is that the planr was originally laid 
out as a jobbing plant for the production of cookers, 
washing machines, etc. and was adapted to the 
production of architectural panels about six years 
ago. The most unconventional feature of panels 
in relation to normal jobbing enamelling is their 
size, and the fact that a wide range of dimensions has 
to be catered for. Consequently, one of the main 
problems in the works is that of handling, and when 
in the wet enamel or biscuit stage much of the 
handling may become a two-man job, which is not 
the case with more conventional enamelling. 
Because of the large size and complexity of shape 
of the panels, mechanical handling introduces 
special problems, the solution of which may well 
be governed by the floor space available as a suitable 
conveyor would by normal standards, have to be 
very large. 

The three basic types of enamelled panel are the 
flat sheet, the flanged panel with fully welded 
corners and the box-type panel (see Fig. 2) which 
has an additional inward return flange to facilitate 
the mechanical fixing of a rigid insulation material 
to the back of the panel. Where necessary corners, 
etc. are welded. Whatever the form of the panel, 
however, the success attained in enamelling will 
largely be judged by its ultimate shape and flatness. 
Consequently, apart from such basic rules as, for 
example, ensuring that the flange width is adequate 
for the size and design of panel concerned, no 
specially designed panel is regarded as satisfactory 
for production until a prototype has been fully 
processed and tested afterwards. 

The fabrication of the panels follows normal sheet- 


metal practice, the principal tools being the 
guillotine and press brake, for which special goose- 
neck tools have to be used for producing box-types. 
In the main 16-gauge enamelling-quality steel is 
used for all panels. 

Pickling presents no problems other than those 
involved with the size of the panels, and as the 
panels are fabricated, not pressed, a hot aqueous 
degreaser is adequate for grease removal. 

After cleaning, inspection is carried out for 
faulty welds, etc. Surface scratches, which 
frequently occur during fabrication, are stoned 
down, particularly as all panels are subsequently 
fired in the vertical position and a scratch can cause 
blisters or can disfigure the panel. 


Ground Coat 
The application of ground coat to steel panels of 
this size presents a number of problems, not the 
least of these being the actual choice of ground- 
coat frit. As the panels have to be fired vertically 
the question of enamel drag must influence this 
choice, and therefore the ground coat must have a 
low fluidity at the fusing temperature. On the 
other hand, it must possess sufficient fluidity to 
prevent a tendency to “copperhead” at the 
minimum application thickness. In addition, and 
because of the panel size and in the case of flanged 
and welded panels, a ground coat with as low a 
firing temperature as possible is required to keep 
distortion to a minimum. The ground coat used, 
therefore, has a composition of 50 per cent hard, 
20 per cent medium and 30 per cent soft frits, the 

fusing temperature being 830° C. 
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Fig. 6 lectrically-heated 
nace for fusing ground coat 
box-type panels shown are 
largesi vitreous-enamel-clad build 
ng inthe U.K., the C.W.S.-C.1.2 
building in Manchester it 
size of the Daily 
” building in London and 
area 
Ralp/ 


; 
or 


panels, an 


irchitect 
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Originally the ground coat was applied by 
spraying, this method having the advantage that no 
special properties as regards to set, viscosity and 
specific gravity were required. However, spraying 
had the disadvantages of low speed of application, 
irregularity of application and excessive waste of 
enamel. 

Current practice 1s to apply the enamel by swilling 
and the two problems which had to be solved before 
this method was successfully used were the ground- 
coat milling formula and specifications and the 
method of swilling. 

As panels may vary in size from about | ft. 6 in. 

9 in. to 8 ft. 4 ft. 6 in., the ground-coat slop 
has to possess draining properties which are suitable 
for long and short draining lengths and also some 
differences in draining angle. At the same time it 
has to provide a minimum variation of thickness on 
any given panel. Successful use of this method is 
now given in a mill formula containing 4 per cent 
white clay, 3 per cent yellow clay and a relatively 
low water content of 56 Ib. per 100 Ib. of frit. To 
avoid producing an overset condition, grinding is 
rather coarser than usual, viz: to between 10/12 cc 
frit retained from a 50-cc. sample on a 200-mesh 
lawn. In addition, the electrolytes are kept to a 
minimum. The resulting slop has a_ specific 
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gravity of 1.68 to 1.7, the wet pick-up on a 2-ft 
square sheet being 5 to 54 oz. 

Che method of swilling the sheet (Fig. 5) consists 
in placing the sheet in a draining position and 
pouring the enamel along the top edge so that it 
drains down the sheet, completely covering it 
Ihe ground-coat enamel slop is delivered through 
a flexible hose from a diaphragm pump, the surplus 
enamel draining into a sump from which it is 
recirculated. The equipment incorporates a mag- 
netic separator and a sieve in the circuit so that the 
enamel is delivered to the sheet surface uncontami 
nated 

Preliminary drying of the ground-coated panels 
is effected by stacking them flat in wheeled racks 

An electrically-heated furnace (Fig. 6) with 
pneumatically operated sliding doors is used for 
fusing the ground-coated panels, which are hung 
on a fusing jig which is manually introduced into 
the furnace on an overhead monorail. All panels 
are fused hanging lengthwise in a vertical or near 
vertical position except when oversized, in which 
case they are either fused supported by a leaning jig 
or are fired flat on expanded metal in a conventional 
lay-down furnace 

For handling the flat panels two small clips are 
welded on to one edge with holes to take the fusing 
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hooks; these clips, which are placed mid-way 
between the centre and the end of one short 
dimension, are sawn off after enamelling. Flanged 
and box-type panels have holes drilled in the flange 
to take similar hooks 

It is essential to take every possib 
to eliminate 


practice 


le precaution 
distortion, either in desi 
Should undesirable distortion take place, 
however, it is often possible to straighten a distorted 
panel by firing flat in a lay-down furnace, but this 


gn or in 


and also can 


operation is expensive, effect the panel 
colour, and rectification of colour by respraying at 
refiring is the shortest path to ultimate rejection 
Cover Coating General Problems 
Since colour is such an important feature of 
architectural panelling—and the great ri 
colours available is one great advantage of 1 
enamelled panels over others of different materials 
colour matching and colour control become vital 
parts of production. Clients may call for colours 
from any colour range from B.S. 2660 to Munsell, 
including any paint manufacturer’s colour card. 
Less co-operative architects can, and do, request 
colours half-way between two other colours or 
matchings to house bricks, pieces of paper, fabrics, 
or even verbal description. Matching of new 
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therefore a more or less permanent 
necessity. Uniformity of colour is probably more 
important than the actual colour matching, and the 
first step to uniformity is to test the stability of each 
milled enamel after its colour has been matched 
This is carried out by fusing 4-in. squares of 
sprayed in the enamel over a range of temperature 
at 20’ C. below the production 
and finishing 20° ¢ 
are then 


of variation between 


colours is 


. sNnen na 7 
examined, anda depel 


1 over-firing, either acceptec 


mcans 


firing an 
production. Rejection 
alternative oxide bases, 
prove impossible, the stable colour ne 

one required is submitted for consideration, 1 
attempt to produce panels in 

The next stage in colour-contt 

c every mill load of enamel for colour, first 
firing a 4-in. square in a small electric furnace and 
then a 4-ft 1 ft. production sample fired in the 
production furnace. When inspecting the com- 
pleted panels for colour, one panel in the production 
run is used as the master sample and each panel is 
compared to this, on an easel placed in a specially 
constructed matching booth lit by artificial strip 
lighting (Fig. 3). No deviation from the sample is 


and shou 
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Fig. 8.—_Drier for cover-coated panel 


allowed and should a variation in colour occur, 
every attempt is made to bring the colour back to 
the master by re-firing or re-spraying. Failure to 
achieve uniformity of colour by these methods leads 
to stripping and re-enamelling. The last step in 
colour control is to fuse a 12-in. square with the 
production run so that an exact record of the colour 
of the given batch of panels can be kept, which will 
prove of great value should an extension to a 
building or a replacement panel be required at 
subsequent time. 

rhe finishes called for in architectural enamelling 
come under four headings: (a) full matt; (6) semi- 
matt; (c) semi-gloss; and (d) gloss. It is, however, 
the policy of the company to restrict these wherever 
possible to semi-gloss and gloss. In the opinion of 
Stewart and Gray Ltd. the full-matt and semi-matt 
finishes lend themselves too easily to dirt retention 
and tend to become unsightly after weathering if 
not regularly cleaned down. This applies more 
particularly to dark and extremely light colours. 
The former are disfigured by the normal products 
of degradation of other materials on the building, 
such as paint, cement and aluminium, all of which 
give rise to white deposits which stand out very 
markedly on a dark background. Extremely light 
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colours are susceptible to the black grime from the 
atmosphere. If insisted upon, the company are 
prepared to process light colours and pastel shades 
in semi-matt enamels, but full-matt finishes in any 
colour are excluded from the range 


to produce the range « 


[he frits necessary 


finishes are 
l. A.R 
and bright colours 
2. A.B. semi-opaque frits for medium colours 
3. A.R. semi-opaque frits with relatively larg« 
additions of opacifier for light colours and 
pastel shades 
A.R.  self-matt 
finishes, and 
5. Self-opacifying frits for white gloss and a 
restricted number of pastel shades 


clear frits for dark colours, reds, yellow 


frits for pastel semi-matt 


The semi-gloss finishes are obtained from the 
above frits by : (a) mixing “‘ incompatible ”’ frits ; 
b) introducing relatively large amounts of quartz 
to the mill; and (c) for pastel shades by combining 
a quartz addition with a high proportion of opacifier 
added to the mill. The bright colours, for example 
yellow, are normally applied over a self-opacifying 
titanium white base coat. Without exception 
finishes are obtained by two application 
Moreover, every panel is alway a coat of 
cover-coat enamel on the afford 
extra protection and to minimize distortion. The 
reverse side is then over-sprayed in a highly 
refractory enamel which produces a rough porous 
surface after fusing, and provides an excellent key 
for the adhesives used in bonding 

Cover-coat application is, of course, best carried 
out by spraying the panels hanging on a conveyor 
which then passes through the drier (Fig. 8 
When space limitations prevent this, specially 
enlarged spray booths (Fig. 7) can be used quite 
satisfactorily, but transfer of panels to the conveyor 
drier must then be done by hand. The spraying 
of very large panels brings its own problems which 


coat 
given 


reverse side to 


will be only too obvious 


Inspection 

Apart from the question of colour, inspection of 
the panels runs on the same lines as with any other 
enamelled product. Every attempt is made to 
salvage rejected panels by repair and local re 
spraying, and unless a panel is too badly distorted 
or dented the last recourse is to strip and re-enamel 
Enamel stripping is carried out by blasting with 
fine abrasive and has proved to be very 
atisfactory. This is helped, of course, by the 


16-gauge steel 


very 


Multi-colour and Special Finishes 
Some variations from the normal plain colour 
panel are occasionally required, and both mottled 
and stippled finishes have been produced in some 
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Multi-platen press for bonding 


Fig. 9. 


quantity. The stipple is produced by heavy 
mottling of the sprayed base colour with the same 
enamel, using a mottling gun adjusted to give the 
largest possible spot. The fused appearance is an 
exaggerated orange-peel effect, which in some 
opinions is a pleasing one. 

Multi-coloured panels are also produced to meet 
architects’ requirements, which necessitate a number 
of additional fusings. 
these is the diaper pattern in which the 
rectangular panel is divided by diagonal lines into 
four triangles. Each triangle is finished in a 
different colour giving the effect of relief to the 
finished panel. 

Masking tape is used to facilitate the spraying of 
each triangle, and the panel is fused after each colour 
application. 

One of the main problems to be contended with 
is the progressing of each job through the plant to 
ensure that every panel on the job is passed over to 
the bonding department in one batch. This entails 
storage of panels in the enamel shop until every 
panel held up for re-spray, repair or replacement, 
has been passed by inspection. With perhaps 50 
different jobs passing through the enamel shop at 
any one time, the need to keep them separate 
produces problems which can only be overcome 
by accurate progressing. 

Bonding 

The range of infill and backing materials is so 
wide that it is not possible to detail the application 
of each to the panels. It is sufficient to say that the 
process of bonding is carried out in a multi-platen 
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One of the most popular of 


press (Fig. 9). All edges are afterwards sealed with 
p.v.c. tape which gives protection to the edges against 
corrosion, and also prevents oils from the mastic 
used. in fixing from drying out by absorption of their 
solvent oil by a porous backing material (such as 
asbestos board). It is also possible to seal the 
exposed edge of an asbestos board with aluminium 
foil, rubberized paint or bitumen as required. 


General 
Manufacturers who have to prepare estimates of 
cost for panel formations called on to meet special 
requirements must take certain points into con- 
sideration. 

1) They must know the approximate size and 
quantity of panels needed. They must also 
decide whether a very large panel would better be 
made by splitting vertically should this be acceptable 
to the client. 

2) They must know something of the details of 
the building construction, such, for example, as 
whether the walls are cavity or solid; whether the 
inner face of the panel is to be decorated by the 
main contractor or has to be supplied in finished 
form by the panel manufacturer. They must have 
some knowledge of the location and conditions of 
the site, particularly in relation to storage and panel 
erection. 

3) They must know the required “ U 
called for. 

4) It is useful to have some idea of major 
building regulations that may be applicable to the 
building under consideration. 
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International Deep Drawing Research Group 


aesengthedicaiy the highly successful Colloquium 
on Forming and Testing of Sheet Metal held 
in Paris in May, 1960, it is planned to hold a 
further meeting in Diisseldorf on May 23 and 24, 
1962, under the joint egis of the International 
Deep Drawing Research Group and the Verein 
Deutscher Eisenhittenleute. 

It is proposed to devote the open sessions of this 
meeting to the presentation and discussion of 
papers on: (1) Speed Effects in Sheet Metal Forming 
and (2) The Influence of Surface Conditions on 
Deep Drawing. 

Offers of papers (in English, French or German) 
or requests for further information regarding this 
meeting should be addressed either to: John Hooper, 
Esq., Secretary, 1.D.D.R.G., John Adam House, 
John Adam Street, Adelphi, London, W.C.2., or 
to Geschaftsfuhrung des Vereins Deutscher Eisen- 
hittenleute, Diisseldorf, Breite Strasse 27. 
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By K. P. SCOTT 


INTRODUCTION 
"7 INC-COATED steel has been used in motor- 
~ cars for many years. Fuel tanks, silencers and 
exhaust pipes, the ventilation system, window 
winding mechanisms, head and tail lamp assemblies 
are typical examples of the many applications which 
have in the past been restricted to fittings. 

Recently the effect of corrosion on the strength 
as well as on the appearance of motorcars has forced 
American automobile manufacturers to use more 
corrosion-resistant materials in critical areas of the 
main body and underbody assemblies. Changes 
in methods of construction 7.e. where unitized 
bodies, constructed out of relatively light-gauge 
sheet, have replaced the conventional chassis and 
body type of assembly, are mainly responsible, but 
the increasing use of salt on the roads, for de-icing 
purposes, is also a major factor. 

Of all the commercially feasible protective 
finishes evaluated by the industry, only zinc coatings 
have so far provided the required combination of 
properties with respect to forming, spot welding, 
and finishing. 

The marked growth in demand for zinc-coated 
sheet by the U.S. automobile industry during 
recent years is shown in the table below. In 
addition to hot galvanized and electrocoated sheet 


Electrocoated 
Sheet 


“Hot Galvanized 
Strip 


short tons short tf 


, 


38.032 
32.256 
41.286 
39.248 
51.655 


49,376 
58,801 
82,910 
93,967 
106,625 
172,797 46,163 


1959 
1960 
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it is estimated that approximately 9,000 tons of 
zinc dust (for paints) were used by the automobile 
industry in 1960. 

The growth of continuous galvanizing in the 
U.S.A. has been rapid since its inception in 1936 and 
the new requirements of the motor-car companies 
have further stimulated production of galvanized 
strip and also the development of special finishing 
techniques. At the end of 1960 there were 37 
working lines, owned by 12 organizations. A 
further two lines were under construction and 
scheduled for production in 1961 and one more is 
expected to be completed by mid-1962. Of par- 
ticular interest is the trend towards very wide (up 
to 80 in.) strip galvanizing lines, partly due to the 
current and probably future needs of the motorcar 
industry. This report deals mainly with practice 
in automobile manufacture but an appendix out- 
lines some of the more important features of the 
production of galvanized strip for motorcar 
applications. 


Production of Galvanized Strip 

Although the demand from the automobile 
industry has imposed certain problems, there is 
little doubt that the development has been welcomed 
by the steel industry and every effort has been 
made to meet requirements. Initially, sheet with a 
differential zinc coating was required in order to 
minimize spot-welding difficulties. Advances in 
spot welding, however, have resulted in a growing 
demand for uniformly coated sheet possessing a 
minimized spangle (smooth finish) and a nominal 
coating weight of 1} oz. per sq. ft. While some 
differentially coated sheet was still being supplied, 
it is anticipated that demand for this product will 
cease in the near future 

One of the main problems imposed upon the 
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galvanizers has been the need to produce smoother 
finishes by reducing the spangle on the sheet. In 
most cases, this has been achieved by spraying both 
sides of the strip with steam shortly after its exit 
from the zinc bath. The type and size of jet used 
was important as also was the degree of saturation 
of the steam. (Cold dilute copper sulphate solu- 
tions were used to spray the surface in one case. 

A further refinement in finish was obtained by 
giving the product a final skin pass through grit- 
blasted rolis, the sheet undergoing between } to | 
per cent reduction in this operation. 

It was universal practice in the U.S. steel industry 
to supply material to make a specified component 
and not according to a particular specification for 
composition or mechanical properties. It has been 
found, however, that for identical steels, the 
galvanized product was the more difficult to form 
and consequently a higher quality base metal was 
sometimes required as a feed material to the 
galvanizing line. 

Normal practice of the steel companies was to 
supply the sheet or strip with a chromated finish as 
an anti-wet storage stain measure. Because of 
alleged difficulty in welding through the chromated 
surface, however, all sheet and strip now supplied 
to the motorcar industry is oiled only. Dry 
material had on occasion been used but was less 
satisfactory during drawing operations. 

While the standard quality sheet (1} 0z. per sq. ft 
is the predominant re- 


nominal coating weight 
quirement, there is an undoubted trend towards 
tighter specifications and hence closer control over 


coating thickness. 
0.45 oz. per sq. ft. per side as measured by the 
triple spot test and 0.40 oz. per sq. ft. per side by 
a single spot test (as specified in A.S.T.M. A93 
has, for example been requested in some cases. 
The normal maximum variations in coating thick- 
ness 10 per cent variation on any one side and 
20 per cent from front to back) have had no 
significant effect on the welding or forming opera- 
tions. Nevertheless, steel companies are actively 
engaged in the examination and installation of 
electronic devices to control coating thickness. 


Automobile Manufacture 
Considerable tonnages of hot-dip galvanized strip 
and also of zinc rich paints have been used together 
with a limited amount of electrogalvanized (one-side 
coated) strip for the protection of underbody 
sections and skin panels. At the present time, 
however, special grades of hot galvanized strip are 
the materials most commonly used for corrosion 
prone parts of the underbody assemblies. Where 
skin panels are coated (e.g. bottom of doors, quarter 
panels and wings), these are usually coated on one 
side only by spray painting with zinc-rich paints. 
The presence of the zinc coating has raised 
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A minimum coating weight of 


problems mainly in connexion with spot welding, 
but also in presswork and in final painting. While 
each of these problems has been overcome to the 
extent that acceptable production line techniques 
have been developed, there is still room for improve 
ment in the materials and in the methods of assembly 
and finishing 

Ihe knowledge and experience so far 
the American industry should, however, prove 
invaluable to the British motorcar and galvanized 
strip industries. 


gained by 


Materials Used 

Hot-Dip-Galvanized Strip 

Initially because of difficulties associated with 
spot welding (large amount of tip dressing required 
differentially coated strip (0.15 oz. per sq. ft. on one 
side and 0.5-+- oz. per sq. ft. on the other) found 
favour. The differentially coated material cer- 
tainly gave better electrode performance but was 
more costly since it necessitated a premium for 
wiping and marking. 

One-sided coated materials were also developed, 
but have found limited use for a brief period 

At present, uniformly coated sheet (1} oz. per 
sq. ft. nominal) with a matt or spangled finish is 
being used successfully, due to the improvement 
in quality control and also in the spot welding 
techniques, These materials are used to fabricate 
sections of the underbody and also the rocker panel 
or bottom door sill). So far they have not been 
used for large skin panels. 
Zinc-Rich Paints 

Doubts about the ability to spot weld galvanized 
sheet under production-line conditions, and further 
doubts about the availability of continuously hot 
galvanized strip initially caused one company to 
employ zinc-rich paints to protect critical areas of 
the underbody and skin panels. During the last 
three years, however, hot-galvanized strip has 
progressively replaced zinc-rich painting for the 
underbody sections, although the latter technique 
has been retained for treating the mating surfaces 
of large floor panels and also parts of the internal 
surface of doors and wings. 
Electrogalvamzed Strip 

Apart from the traditional uses of electrogalvanized 
sheet, the only new application of note is for the 
skin panel covering the rear mounted engine of 
one vehicle. 
Galvannealed Sheet 

Although used for silencers etc 
has not proved successful for normal presswork 
because of the fragmentation of the coating in the 


this material 


dies 
Practice in Motor-Car Production 
( ho é of Steel 
It is standard practice to supply steel to make a 
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particular part and not to adhere to rigid specifica- 
tions for mechanical properties or composition 

In general it has been found that a slightly higher 
quality steel (as galvanized strip) is required 
compared with the grades of uncoated sheet used 
in the industry. This is due to the changes in the 
properties of the material which occur at galvanizing 
temperatures. 

Aluminium-killed non-ageing steels are used fot 
parts which involve severe drawing and typical 
properties, quoted by one steel manufacturer, are as 
follows 

U.T.S 

0.2 per cent Yield 
Elongation (on 2 in 
Hardness 


Olsen 


50,000 Ib. per sq. in 
37,000 Ib. per sq 
38 per cent 

50 Rockwell B 
380 mm. 
In other cases the Rockwell B vaiues may 
53-56, but elongation and cupping test figures are 
as above 

Rimming steels are used for parts not so severely 

»d, and here the hardness may rise to Rockwell 
5 or more 


rise to 


} } 


quoted 
i 


industry 


nother major supplier to the 
> following as typical properties. 

Rimmed steel, not temper rolled, 20 gauge and 

thicker 

U.T.S 

Yield stress 


50.000 Ib. per sq. in 
40,000 Ib. per sq. in 
30 to 35 per cent 
50 to 55 Rockwell B 
Box-annealed, aluminium-killed steel, with 0.25 
per cent temper rolling 
U.T.S 
Yield stress 
Elongation 
Hardness 
Scribed 


assess the 


Elongation 
Hardness 


15,000 Ib. per sq. in 
35,000 Ib. per sq. in 
55 per cent min 

45 Rockwell B 

panels are increasingly being used to 
ductility requirements in particular 
forming operations and thus help to define the 
choice of steel. In some cases it has meant that 
the more expensive aluminium-killed have 
been replaced by rimming steels 


steels 


Coating Weight 

The broad requirement is for sheet meeting the 
following coating weight specification 
per 
sq. ft. 
0.8 (both sides 
0.9 (both sides 
1.65 (both sides 


minimum 
minimum 
maximum 
Finis) 

The standard 1} oz. per sq. ft. (nominal) coated 
sheet with a spangled surface is being used by one 
manufacturer for the underbody sections. 

Another major manufacturer demands a 
surface with no visible spangle. 

Che matt finish is produced by steam cooling and 


single spot test 


triple spot test 


matt 
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may be given through 
sted rolls in order to produce a “minimized 


a subsequent pass 


satin finish” grade for some sections 
eduction of up to | per cent (usually } to 
in the temper rolls results in a decrease in 
longation values of the sheet 


Sheet is supplied oiled only and not chromated 


lightly more 


made for 


Ty nev ft y 
a tendency [tO give 


no extra allowance 1 
d sheet compared with uncoated sheet of 


thickness The sheet and or dies must 
ibricated, and no zinc pick-up on the dies 
s found 


xperienced. In practice 
ased 
techniques, where aj le, are used 
metal feed in t 
Ils 
atisfactory techniques for spot welding 
ed sheet are well established, the rapidity 
which welds are made in motorcar production 
; created special problems mainly due t 
Zinc pick-up on the electrodes which lead 
ultimately to increased tip area, and therefore 
decreased current densities and poor welds 
frequent electrode tip 


he need for more 
i , and which interferes 


iressing, arising from (a 
with production and increases the cost 
e are a large number of factors which 
electrode tip performance and weld proper 
hey include:—welding time, 
rent and load), electrode material and electrode 
ype, cooling efficiency 
welding, proper selection 
trol of the welding conditions is more vital wit! 
anized than with uncoated sheet. Ideally, feed 
yntrol from the weld is desirable but machines 
incorporate a control mechanism of this 
are, at the present time expensive 
Slope control” z.e. the gradual build-up of current 
offers some advantages but is not widely practised 
In the majority of cases simple adjustments have 
n made to the welding conditions and satisfactory 
s have been obtained 
to increase the current and 
by about 50 per cent and to increase weld 
about 20 per cent compared with normal 
on uncoated steels hese represent 
of about 10 per cent on current and 
pressure compared S.A.E. recommended 
practice for uncoated sheet 
Tip Shape. In spite of the 
of alignment, tapered tips appear to offer 
advantages with respect to zinc pick-ups 
is consequently a pronounced trend 


A 
truncated cone tips h radiused tps 


conditions 


r successful and 


too 


with 


lifficulty 
marked 
There 
towards 
and 


increased 


although 
parallel flats are also used 
Tip Material. Although advantages are claimed 
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for the copper-zirconium alloy tips, the copper 
chromium alloys (e.g. Mallory No. 2) are more 
commonly used. Tests now in progress will, it is 
hoped, establish the superiority of one or other 
type of alloy. 

Tip Cooling. In spite of experimental evidence 
to the contrary most welding engineers stress that 
efficient cooling is a critical factor in obtaining 
improved tip lives. For truncated cone tips 
waterhole /flat face distance of # in. are used but a 
reduction to } in. is thought to be desirable. 

It is clear that the frequency of welding will 
largely determine the rise in tip temperature, and 
hence the extent of zinc build up on the tp. 

Tip Dressing. The frequency of tip dressing 
depends on the particular spot-welding operation. 
Thus hand guns, operated at high speeds and 
making hundreds or even thousands of welds an 
hour, will require much more frequent dressing 
than the electrodes on multi point automatic weld- 
ing machines for sub-assemblies. 

The electrode tips on hand welding guns may 
either be dressed im situ or rapidly replaced for 
dressing to be carried out elsewhere. In the 
former case special pneumatic tools have been 
developed by one company which will dress the 
conical surfaces (to remove zinc 
truncated cone tips but leave the “conditioned” 
flat face untouched. 

For the multi-point automatic welders, where 
frequent tip dressing would be unacceptable, the 
conditions are such that average tip lives of 2,500 
spots are being achieved. This permits dressing 
at least at half shift intervals but under favourable 
conditions 3,500 spots can be achieved permitting 
full shift operation without the need for up dressing. 

Variations in coating thickness, within the 
specified limits do not appear to have an appreciable 


effect either on tip performance or the properties of 


the weld. 

Typical Conditions. Examples of the welding 
conditions for 0.040-in. sheet used at the present 
time are as follows: 


| in. dia | in. dia 
lip Shape with 45-deg.| with 20-deg.| 24 1n. rad 
angle angle 

Load 625 Ib 700 Ib M 
Current, amp 

60 cycle a.c 12-14,000 12-14,000 12-14,000 
Weld time 13 cycles 13 cycles 13 cycles 

For 0.078-in. material the diameter of the 
truncated cone tips is increased to 4 1n.; weld 


current is increased to 20-22,000 amp.; weld time 1s 
increased to 21 cycles; and the load is increased to 
1,400 Ib. (for the 45-deg. tip) and to 1,680 Ib. in the 
other two cases. 

Weld Checking. A simple chisel test is used 
almost universally to check for satisfactory welding 
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‘““Peel”’ tests which reveal 


on the production line. 
the size of the weld nugget are, however, becoming 
more common. 

Paint Finishes 

The use of hot galvanized strip is largely confined 
to the underbody where problems of obtaining a 
high-quality paint finish do not arise 

However, some strip is being used for visible 
parts, such as the rocker panel (bottom door sill), 
and there is also a trend towards the use of coated 
sheet for skin panels. In these cases it is desirable 
to obtain, with the same paints, a finish that will 
compare with the finish obtained on uncoated steel 
sheet. In the past it was the practice of one 
company to scuff the exposed galvanized surface 
using also a Parker 34 phosphating solution. ‘This 
would be followed by normal phosphating of the 
whole assembly. Ai the present time, however, 
this practice is being replaced by a single phosphating 
step (using Parker solution No. 37) which allows a 
good finish to be obtained on the special grade of hot- 
dip galvanized sheet (minimized spangle satin finish 
which is preferred for exterior panels. It has been 
claimed in one case that a finish equivalent to that 
on uncoated sheet can be produced. The new 
phosphating treatment is also claimed to give better 
chip resistance on coated and uncoated steels 

Spangled surfaces cannot be used since after 
weathering the spangle shows through the paint 
Ihe hot sprayed phosphating process (Parker No 
37) also eliminates local growth of phosphates 
pimpling) which sometimes occurs with the 34 
solution. 

Zinc-rich Paints 

One major manufacturer has in the past made 
considerable use of zinc-rich paints for protecting 
the interior surfaces of underbody members and 
also of skin panels. Although hot-dip galvanized- 
strip is progressively replacing zinc-rich paints, 
there will still be some demand for these latte: 
materials. In addition to the spray application of 
zinc-rich paints to the whole or part of the surface 
of fabricated sections, there is also interest in the 
one side coating of strip, by roller techniques. In 
the latter case a great deal of development work has 
been carried out, but so far no paint has been 
developed which will permit forming and also be 
satisfactory for welding. Deformability is essential 
since it is the internal surfaces of closed-up box 
sections etc. which require the added protection of 
zinc Solvent washing of normal paints to leave 
exposed steel on internal surfaces is one of the main 
objections to conventional protective systems. 

For spray application, the zinc-rich paints should 
be applicable to oily surfaces, should be weldable 
and also must have satisfactory corrosion resistance 
Very many paints were examined and at the present 
time Ionoclad and Zincolate are probably the most 
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important proprietary paints although several other 
manufacturers have produced zinc-rich paints 
which meet the requirements of the motorcar 
companies. None of these paints, however, is 
suitable as a primer for external surfaces, since high 
paint absorption makes them unsatisfactory for over 
painting to produce the necessary high gloss finish 
In all cases, therefore, where panels are sprayed on 
one side, great care is taken to remove any of the 
over spray from the external surfaces. At the 
present time about 10,000 tons of zinc dust is used 
for paint manufacture in the U.S.A., and of this 
approximately 9,000 tons was required by the 
motorcar industry in 1960. A long oil alkyd is the 
main vehicle of the paint for car finishes and fine 
grades of zinc dust with all particles below 20 
microns are preferred 
Other Finishes 

Because of the doubt about the suitability of 
galvanized surfaces as a base for standard external 
paint finishes, there is still considerable interest in 
one side coated material, and this may prove to be 
the ultimate requirement of the automobile industry 
A number of processes for producing this type of 
product are under investigation. In hot dip 
galvanizing they are based on precoating the steel 
strip with a compound to prevent it becoming 
wetted by molten zinc. Sodium silicate and sodium 
aluminate have been used but have not been 
entirely satisfactory, since they allow the masked 
surface to be partially coated. Scratch brushing to 
remove local zinc is, therefore, required and results 
in undesirable scoring of the steel sheet. One steel 
company claimed that they had developed a water 
soluble borate masking compound which eliminated 
this objection. 

Electrogalvanized strip (one-side coated) is 
currently being used and it is possible that greater 
quantities of this material would be required if 
coatings of adequate thickness could be provided at 
a cost comparable with hot dip galvanized sheet 
Development work is in progress on fast plating 
techniques. 

Proposals for cladding steel strip with sheet zinc 
or zinc alloys have also been examined, but it is 
unlikely that such clad material could be produced 
at a sufficiently low cost 


Conclusion 

Zinc-coated sheet, principally hot-dip galvanized, 
has been established as the most suitable material 
for certain parts of automobiles subject to severe 
corrosion 

The introduction of this improved material has 
involved some modification of the techniques for 
fabrication, assembly and finishing, but the changes 
have been relatively slight 

A gradual conversion to unitized construction for 
all vehicles, and in 
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addition an extension of use 


governed partly by cost) to more components will 


lead to a marked increase in consumption of 
galvanized sheet by the automobile industry. In 
the U.S. alone it is estimated that approximately 
800,000 to 1,000,000 tons per annum of hot-dip 
galvanized sheet will be required by 1965 

The results of development work in the auto- 
mobile industry, particularly with respect to spot- 
welding technique, will be most useful in other 
tabricating industries 
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APPENDIX 
Some Techniques in Galvanized-Strip 
Production 

Full descriptions of the operation of the various 
types of continuous strip-galvanizing lines are 
available in the literature, and general information 
on the design of plant or on plant operation would 
be superfluous in this report. Some details are, 
however, given below of the more important aspects 
of the production of continuously hot-galvanized 
strip with special reference to the qualities used in 
motorcar manufacture. The type of basis steel 
used would, of course, vary depending on the 
forming requirements. Rimmed, balanced, and 
fully killed steels were used and even in the case of 
annealing in line (Sendzimir type) process some pre- 
annealed material was used as the feed material 
where necessary to produce grades suitable for very 
severe forming 

Che extra-deep-drawing qualities which were 
supplied on demand were always aluminium-killed 
minimize ageing effects) which were 
subsequently temper rolled between } and | per cent 
to avoid stretcher strain markings 
Bath and Control 

Ihe type of zinc used for strip galvanizing varies 
from plant to plant. In some cases the metal 1s 
almost entirely pre-alloyed (0.3 to 0.33 per cent Al 
although small regular additions of a master alloy 
usually containing 10 per cent Al are necessary 
In other cases virgin zinc was employed and addi- 
of a zinc 10 per cent aluminium master alloy 
made to the bath 

Ihe normal bath compositions aimed at are 0.15 
cent Al, but the aluminium content 1s 
adjusted with type and 


steels to 


Inalyst 


tions 


t 5 > 
to U.2Z5 per 


usually reference to the 
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for the copper-zirconium alloy tips, the copper 
chromium alloys (e.g. Mallory No. 2) are more 
commonly used. Tests now in progress will, it is 
hoped, establish the superiority of one or other 
type of alloy. 

Tip Cooling. In spite of experimental evidence 
to the contrary most welding engineers stress that 
efficient cooling is a critical factor in obtaining 
improved tip lives. For truncated cone tips 
waterhole /flat face distance of # in. are used but a 
reduction to } in. is thought to be desirable. 

It is clear that the frequency of welding will 
largely determine the rise in tip temperature, and 
hence the extent of zinc build up on the tip. 

Tip Dressing. The frequency of tip dressing 
depends on the particular spot-welding operation. 
Thus hand guns, operated at high speeds and 
making hundreds or even thousands of welds an 
hour, will require much more frequent dressing 
than the electrodes on multi point automatic weld- 
ing machines for sub-assemblies. 

The electrode tips on hand welding guns may 
either be dressed im situ or rapidly replaced for 
dressing to be carried out elsewhere. In the 
former case special pneumatic tools have been 
developed by one company which will dress the 
conical surfaces (to remove zinc build up) of 
truncated cone tips but leave the “conditioned” 
flat face untouched. 

For the multi-point automatic welders, where 
frequent tip dressing would be unacceptable, the 
conditions are such that average tip lives of 2,500 
spots are being achieved. This permits dressing 
at least at half shift intervals but under favourable 
conditions 3,500 spots can be achieved permitting 
full shift operation without the need for tip dressing. 

Variations in coating thickness, within the 
specified limits do not appear to have an appreciable 


effect either on tip performance or the properties of 


the weld. 

Typical Conditions. Examples of the welding 
conditions for 0.040-in. sheet used at the present 
time are as follows: 


} in. dia $f in. dia 
lip Shape with 45-deg.} with 20-deg.| 24 in. rad 
angle angle 
Load 625 Ib 700 Ib 700 Ib 
Current, amp 
60 cycle a.c 12-14,000 12-14,000 12-14,000 
13 cycles 13 cycles 13 cycles 


Weld time 


For 0.078-in. material the diameter of the 
truncated cone tips is increased to ;; 1n.; weld 
current is increased to 20-22,000 amp.; weld time is 
increased to 21 cycles; and the load is increased to 
1,400 Ib. (for the 45-deg. tip) and to 1,680 Ib. in the 
other two cases. 

Weld Checking. A simple chisel test is used 
almost universally to check for satisfactory welding 
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on the production line. “Peel” tests which reveal 
the size of the weld nugget are, however, becoming 
more common. 

Paint Finishes 

rhe use of hot galvanized strip is largely confined 
to the underbody where problems of obtaining a 
high-quality paint finish do not arise. 

However, some strip is being used for visible 
parts, such as the rocker panel (bottom door sill), 
and there is also a trend towards the use of coated 
sheet for skin panels. In these cases it is desirable 
to obtain, with the same paints, a finish that will 
compare with the finish obtained on uncoated steel 
sheet. In the past it was the practice of one 
company to scuff the exposed galvanized surface 
using also a Parker 34 phosphating solution. This 
would be followed by normal phosphating of the 
whole assembly. At the present time, however, 
this practice is being replaced by a single phosphating 
step (using Parker solution No. 37) which allows a 
good finish to be obtained on the special grade of hot- 
dip galvanized sheet (minimized spangle satin finish 
which is preferred for exterior panels. It has been 
claimed in one case that a finish equivalent to that 
on uncoated sheet can be produced. The new 
phosphating treatment is also claimed to give better 
chip resistance on coated and uncoated steels. 
Spangled surfaces cannot be used since after 
weathering the spangle shows through the paint 
Ihe hot sprayed phosphating process (Parker No 
eliminates local growth of phosphates 

which sometimes occurs with the 34 


37) also 

pimpling 

solution 
Zinc-rich Paints 

One major manufacturer has in the past made 
considerable use of zinc-rich paints for protecting 
the interior surfaces of underbody members and 
also of skin panels. Although hot-dip galvanized- 
strip is progressively replacing zinc-rich paints, 
there will still be some demand for these latter 
materials. In addition to the spray application of 
zinc-rich paints to the whole or part of the surface 
of fabricated sections, there is also interest in the 
one side coating of strip, by roller techniques. In 
the latter case a great deal of development work has 
been carried out, but so far no paint has been 
developed which will permit forming and also be 
satisfactory for welding. Deformability is essential 
since it is the internal surfaces of closed-up box 
sections etc. which require the added protection of 
zinc. (Solvent washing of normal paints to leave 
exposed steel on internal surfaces is one of the main 
objections to conventional protective systems. 

For spray application, the zinc-rich paints should 
be applicable to oily surfaces, should be weldable 
and also must have satisfactory corrosion resistance 
Very many paints were examined and at the present 
time Ionoclad and Zincolate are probably the most 
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important proprietary paints although several other 
manufacturers have produced zinc-rich paints 
which meet the requirements of the motorcar 
companies. None of these paints, however, is 
suitable as a primer for external surfaces, since high 
paint absorption makes them unsatisfactory for over 
painting to produce the necessary high gloss finish 
In all cases, therefore, where panels are sprayed on 
one side, great care is taken to remove any of the 
over spray from the external surfaces. At the 
present time about 10,000 tons of zinc dust is used 
for paint manufacture in the U.S.A., and of this 
approximately 9,000 tons was required by the 
motorcar industry in 1960. A long oil alkyd is the 
main vehicle of the paint for car finishes and fine 
grades of zinc dust with all particles below 20 
microns are preferred. 
Other Finishes 

Because of the doubt about the suitability of 
galvanized surfaces as a base for standard external 
paint finishes, there is still considerable interest in 
one side coated material, and this may prove to be 
the ultimate requirement of the automobile industry 
A number of processes for producing this type of 
product are under investigation. In hot dip 
galvanizing they are based on precoating the steel 
strip with a compound to prevent it becoming 
wetted by molten zinc. Sodium silicate and sodium 
aluminate have been used but have not been 
entirely satisfactory, since they allow the masked 
surface to be partially coated. Scratch brushing to 
remove local zinc is, therefore, required and results 
in undesirable scoring of the steel sheet. One steel 
company claimed that they had developed a water 
soluble borate masking compound which eliminated 
this objection. 

Electrogalvanized strip (one-side coated) is 
currently being used and it is possible that greater 
quantities of this material would be required if 
coatings of adequate thickness could be provided at 
a cost comparable with hot dip galvanized sheet 
Development work is in progress on fast plating 
techniques. 

Proposals for cladding steel strip with sheet zinc 
or zinc alloys have also been examined, but it is 
unlikely that such clad material could be produced 
at a sufficiently low cost 


Conclusion 

Zinc-coated sheet, principally hot-dip galvanized, 
has been established as the most suitable material 
for certain parts of automobiles subject to severe 
corrosion 

The introduction of this improved material has 
involved some modification of the techniques for 
fabrication, assembly and finishing, but the changes 
have been relatively slight. 

A gradual conversion to unitized construction for 
all vehicles, and in addition an extension of use 
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governed partly by cost) to more components will 
lead to a marked increase in consumption of 
galvanized sheet by the automobile industry. In 
the U.S. alone it is estimated that approximately 
800,000 to 1,000,000 tons per annum of hot-dip 
galvanized sheet will be required by 1965 

The results of development work in the auto- 
mobile industry, particularly with respect to spot- 
welding technique, will be most useful in other 
fabricating industries 
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APPENDIX 
Seme Techniques in Galvanized-Strip 
Production 


Full descriptions of the operation of the various 
types of continuous strip-galvanizing lines are 
available in the literature, and general information 
on the design of plant or on plant operation would 
be superfluous in this report. Some details are, 
however, given below of the more important aspects 
of the production of continuously hot-galvanized 
strip with special reference to the qualities used in 
motorcar manufacture. The type of basis steel 
used would, of course, vary depending on the 
forming requirements. Rimmed, balanced, and 
fully killed steels were used and even in the case of 
annealing in line (Sendzimir type) process some pre- 
annealed material was used as the feed material 
where necessary to produce grades suitable for very 
severe forming 

Ihe extra-deep-drawing qualities which were 
supplied on demand were always aluminium-killed 
steels (to minimize ageing effects) which were 
subsequently temper rolled between { and | per cent 
to avoid stretcher strain markings 
Bath Analysts and Control 

Ihe type of zinc used for strip galvanizing varies 
from plant to plant. In some cases the metal is 
almost entirely pre-alloyed (0.3 to 0.33 per cent Al 
although small regular additions of a master alloy 
usually containing 10 per cent Al are necessary. 
In other cases virgin zinc was employed and addi- 
tions of a zinc 10 per cent aluminium master alloy 
made to the bath. 

Che normal bath compositions aimed at are 0.15 
to 0.25 per cent Al, but the aluminium content 1s 
usually adjusted with reference to the type and 
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gauge of strip being processed. Thus baths with 
higher aluminium contents (up to 0.5 per cent 
must be used for heavily worked steel and for heavy 
gauges (because of the lower line speed and hence 
increased immersion time) and for aluminium-killed 
steels. The lead content varies from about 0.2 to 
0.35 per cent and the only other deliberate addition 
to the strip galvanizing bath is antimony (found in 
one case only). 

For bath control regular determinations of the 
aluminium content of the bath were made but in the 
case of the Cook-Norteman type line, the standard 
practice was to analyze the coating for iron. For 
normal rimming steels (where a bath composition 
of 0.2 per cent Al was aimed at and maintained 
the coating analyzed about 0.14 to 0.17 per cent Al. 

Since the level of the nip in the rolls (and hence 


in the bath itself) is also important in the control of 


coating thickness, automatic devices were used in 


some cases to indicate the required additions (of 


both the slab and master alloy) with respect to the 
gauge of steel being processed and the desired 
coating weight. 

Control of Coating Thickness 

For the standard coatings which are produced, 
some use is being made of electronic scanning (Beta 
ray) gauges and these are at present in operation on 
four or five galvanizing lines. (The cost of these 
units was estimated to be about £20,000). 

Apart from the thickness control, by gauging and 
by control of the bath composition and level, in- 
creasing attention is also being paid to roll design 
and roll conditioning techniques which have an 
obvious effect on uniformity of coating thickness. 
Rolls with spiral and concentric grooves are used, 
with perhaps slight preference being shown for the 
latter. Groove dressing operations are largely a 
matter of routine, but the use of spiral grooves 
permits automatic groove dressing by a travelling 
scraper. Although this technique has been con- 


sidered by several plants, there was no evidence of 


it being in operation. For the rolls themselves, 
some firms preferred to use high purity iron (or 
dead mild steel), whereas others claimed advantages 
for heat treated carbon steels (up to about 0.25 per 
cent carbon) which were claimed to provide a more 
uniform surface condition. Some thought was 
being given to the use of rolls with protective coat- 
ings, particularly chromium plated rolls. 

The normal limits for variation in coating 
thickness were stated to be +10 per cent from edge 
to edge and --20 per cent from back to front. In 
order to prevent edge build up the use of air blasts 
was being considered in some cases. 

Differential and One-Side Coated Strip 

Two techniques had been used for the production 
of differentially coated steels carrying about 0.15 oz. 
per sq. ft. on one side and 0.5 oz. per sq. ft. on the 
reverse side. The more common technique was 
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to use a case hardened steel blade (4 in. radius 
followed by an asbestos pressure pad on the 
“wiped” side. The alternative technique was to 
use as one of the exit pair of rolls, a smooth roll 
whose axis was above that of a standard grooved 
roll. 

For the production of galvanized strip coated on 
one side only, various types of masking compounds 
had been used. 

Neither sodium silicate (the more widely used 
compound) nor sodium aluminate were completely 
effective in preventing wetting of the “uncoated 
surface”, and this surface usually required a sub- 
sequent scratch brushing treatment to remove local 
zinc. The net result was to produce a roughened 
surface, unacceptable for the skin panels of the 
motorcars for which it was intended. Greater 
success was claimed for a water soluble borate 
masking compound, but there was no evidence that 
material produced using this technique had been 
supplied to the motorcar industry. At the present 
time only a very limited amount of differentially 
coated material, and no one side coated hot dip 
galvanized strip, is being used. 

Work is in progress on the development of superior 
masking compounds. 

Finishing Treatments 

To produce the matt “‘minimized spangle 
finish” material required by some sections of the 
industry, steam jet cooling of the surface of the hot 
dip galvanized sheet, as it emerged from the 
In one 


satin 


galvanizing pot was the general practice. 
case, however, a dilute copper sulphate solution 
spray replaced the steam jet cooling. 

rhe position of the steam pipe was adjustable for 
different gauges and different line speeds, and in the 
simplest arrangement the adjustment 
simply of hooks positioned at 6 in. intervals on 
vertical support columns on either side of the 
moving strip. The horizontal jet spacing varied 
usually from ? to 1} in. The position of the jet 
pipe varied between about 5 to 15 ft. from the surface 
of the bath. In one case provision was made for 
movement of the jet pipe in the horizontal plane 
over a range of } to 6 in. but in most cases it 
appeared that the jet /strip distance was about | to 
2 in. Jets were usually inclined upwards at an 
angle of 45 to 60 deg., and it was claimed that poor 
results had been obtained when slots had been used. 

It was general practice to have a long extension 
to the steam pipe on the exit side in order to main- 
tain a reasonably uniform pressure in all the jets. 
Both saturated and dry steam were used, users of 
each claiming superiority over the other. A further 
refinement of the surface was obtained by passing 
the cool strip through grit-blasted rolls (usually 80 to 
90 grit), a reduction of between } and | per cent 
being given to the strip. In addition to the refine- 

Continued in page 643 
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CAPACITY OF ALUMINIUM 
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among the current methods of 
investigation, only full-scale practical tests, made on 
everal diameters and thicknesses will make 1t possibl 
to plot curves, which, by interpolation, will provid 
useful information for deep drawers. In addition, | 

h the influence of a number parameters such a 
the thickness and condition of the metal, radius and 
drawing speed as well as the reasons for the choic 


fuobricant for the test 


” NOWLEDGE of the capacity of different 
materials for forming is necessary for determin 

ing the minimum number of operations required to 
produce a given component 

Mechanical tests and the various deep-drawing 
tests should provide a solution to this problem but it 
is generally agreed that the information that can be 
obtained from them has very limited application 
With regard to deep drawing, in particular, interpre 
tations of the figures provided prove very dangerous 
even in the drawing of cylindrical shells as soon as 
limits which are believed to be known are exceeded 

Many publications put forward figures on this 
subject, but these are not very exact and, in general, 
do not take into consideration the various influencing 
factors, notably thickness, exact dimensions and the 
nature of the material. 

The author’s tests are still not complete, but it 
seemed that the results obtained so far would 
interest 


be of 
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Introduction 


Ihe capacity of a material for deep drawing is 
d with the maximum amount of dimen- 
sional reduction* to which it can be subjected 
vithout cracking or tearing, during one or more 
drawing operations 
For lindrical shells the maximum dimensional 
reduc occurs on the outer contour of the blank, 
t which the initial length, F, becomes D (F and D 
being the respective diameters of the blank and the 
deep-drawn shell 
"he capacity for deep drawing in the first opera- 
tion 1s the ratio F D which defines the dimensional 
reducti uffered by the material in the operation 
inde1 ideration 


In France, the inverse ratio D ] 


called the 


deep-drawing coefhcient”’ 1s often used, as this 1s 
easier to use in calculations The ‘“‘reduction”’, 
lculated as a percentage from the expression 


100, may easily be deduced from the 
I 
deep-drawing coefficient 
Experience has shown that the deep-drawing 
apacity depends on a number of factors which, a 
priort and not exclusively, are as follow: 
nature of the material ; 
liameter of the deep-drawn shell, D 
metal thickness, ¢ ; 
radius of die mouth, R 
punch radius R 
diametral clearance between die and punch, 2] ; 
drawing speed, \ 
nature of lubricant ; 


blankholder pressure, p ; 
temperature of blank and tool 
It was this complex function F/D = f 
D,e 
that 


material, 
Ry Rp, J, V, p, lubricant, temperature . 
was studied experimentally. 


General Test Conditions 


lhe whole series of tests has been, or will be, 
carried out on the CIBLAT-FOUBERT hydraulic 
press at the Centre Technique de |’Aluminium in 
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Paris, the chief characteristics of which are as 
follows : maximum pressure of 200 tons at the ram, 
70 tons at the blankholder, and, it should be noted, 
40 tons on the third draw, stroke, 800 mm., drawing 
speed variable between 0.24 and 4 metres minute 
the pressures developed at the punch and below th 
blankholder are measured by means of Richard 
recording manometers connected directly to the 
control cylinder of the press pistons 

The press tools are made of fine-grain cast iron in 
accordance with the diagram in Fig. 1, and the 
friction surfaces are wheel burnished to a surface 
finish having an RMS* of the order of 2.2 to 3.8 
microns. 

The sheets used have undergone the following 
measurements and tests: thickness, elastic limit, 
ultimate tensile stress, elongations at rupture (the 
values adopted being the mean of the figures 
obtained for longitudinal and transverse measure- 
ments), surface roughness, Erichsen test, Persoz 
test on 27- and 50-mm. diameters, KWI test and 
Jovignot test 

Ihe experimental determination of the ratio F D 
for each of the cases studied consists in discovering 
the largest diameter of blank that can be drawn 
using the optimum value of the blankholdet 
pressure p 


raB_e [1 —-A lesignat uot t refer to F 
4 I S ( 

A5 ie | 

A-G! rem 0.4 0 

A-G3 rem 4 0.3 

A-G5 rem } 3 

A-SG rem 5 .8-1.5 01 

A-U4G ren )- 2 2 3 5-4 
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Influence of the Nature of the Metal 
Since all other variables are dependent on the 


following quantities: D 248 mm;e 1 mm; 
Ry 6e 6 mm; R 10 e 10 mm; 
'T=0; V=2 m/min; lubricant tallow ; 


temperature: ambient, the deep-drawing capacity 
of the wrought light alloys are determined in 
these conditions. The results are summarized in 
Table I and Table II gives the compositions of the 
alloys used 


TAB 
Classif 
iti Alloy Condi FD D |} 

A G3 Annealed 2.08 ).48 
A-U4G | Annealed 2.04 ).49 
A-G5 Annealed 2.04 0.49 
A5 hard 04 0.49 
A5 \~hard 2.02 0.495 
A5 Annealed 1.98 0.505 
A SG Annealed 1.98 .50 
A4-SG Solution treated 1.98 0.505 
1 U4G Solution treated 1.89 53 
A Gl Annealed ] 


Table I calls for two comments 
In the case of aluminium (A5) it is found that the 


}-hard and 3-hard conditions permit better 
deep-drawing ratios than the annealed condition 


Chis observation, which is well known to deep 
drawers, can be explained by the fact that the A5 
material, in the annealed condition, stands up well 
to dimensional reduction and is therefore a good 
deep-drawing material; however, its low ultimate 
tensile strength facilitates fracture of the component 
under the pressure required for deep drawing a 
large blank. The increased difficulty of reducing 
dimensionally a slight work-hardened (}-hard) metal 
is more than compensated by the increased tensile 
strength which reduces the risk of fracture. In 
passing once more to a harder grade of metal 
}-hard), the difficulty of dimensional reduction 
increases and reduces the deep-drawing capacity 
which, however, is still better than that of the 
annealed metal 

The heat-treatable alloys, A-SG and A-U4G 
deep drawn in the solution-treated condition 
15 minutes after heat treatment, give the following 
results in relation to the nermal condition 


7 M \ 
0.1 8 ) 
0.1 5-3 
).1 +.5-5.8 
0.1 0.7—-1.3 
0.1 5 ~ 
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with A-SG the same ratio can be obtained as in 
the annealed condition ; 


with A-U4G, this ratio is reduced from 
1.89, 


2.04 
representing a large drop in the deep 


drawing capacity 


Influence of Diameter of the Drawn Shell 

Experience has confirmed that the diameter D of 
the drawn shell has an influence on the deep-drawing 
capacity F D and that this influence varies also as a 
function of the metal thickness: this has not yet 
been shown by the tests, limited so farto D ~ 248; 
tests in progress deal with deep-drawing conditions 
for D 100 mm. and D 100 mm 
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Influence of Metal Thickness 
influence has been investigated using four 
different metal thicknesses : e 0.5, 1,2 and 4mm 
The influence of metal thickness varies with the 
nature of the metal in such a way that the classifica- 
tion indicated in Table I also varies with metal 
thickness 


The results of the tests are summarized in 
rable II] which gives the deep-drawing capacity 
D as a function of nature and thickness of 


for tl elative radii R 
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These values have been reproduced in the form 


of a graph (Fig. 2) from which it is possible to draw 
the following tentative conclusions 
The classification of the different light 
according to their capacity for deep drawing 
varies according to sheet thickness ; 
in identical deep-drawing conditions, deep- 
drawing capacity increases with metal thickness, 
at least up to 2 mm. Beyond this thickness, for 


alloys 








In particular, it can be said that if the capacit 
for deep drawing of A5 increases with the thicknes 
of the metal, the classification as a function of the 
hardness found for the 0.5-mm. thick 
material is the opposite of that recorded for greater 
This is at present an anomaly 

With regard to alloys that are deep drawn in t 


degree ol 


thicknesses. 
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annealed and, in particular, A-G5, the capacity yarious thicknesses confirm the results alread 
for deep drawing passes through a maximum fo1 
a certain thickness, the value of which depends 
upon the nature of the material 6 
a s 
7 2 4n ee 
7 me fk s 
2) 
) . 
= 
Re | rs - 
P > 








SHEET METAL INDUSTRIES 


September 1961 











tbe 


quoted in Table I : A-SG remains a good material 
for deep drawing several months after solution 
treatment and A-U4G, which can only be deep 
drawn within a very short period of solution treat- 
ment (15 to 30 minutes) becomes much less suitable 


for deep drawing than in the annealed condition 


Influence of Die Radius 

The radius over which the metal moves into the 
lie has a definite infiuence on deep drawing. Too 
small a radius stretches the material and increases 
its hardness ; too large a radius makes it impossible 
to keep the sheet under the pressure of the blank- 
holder and favours the formation of wrinkles during 
and at the end of the operation. 

lests were carried out with die radius values of 
3, 6 and 12 times the thickness of the sheet and the 
results obtained have been plotted (Figs. 4 to 11 
Here also, it can be seen that for the alloys under 
consideration, at least, deep-drawing capacity 
always increases on passing from a die radius of 3e 
to a die radius of 6e and still increases, in general, 
although to a lesser degree, on passing to a radius 
of 12e. Only A5-}H, 4 mm. thick, A-Gl, 2 mm 
thick and A-U4G, 2 mm. thick, have effectively 
equal cylindrical deep-drawing capacities with die 
radii of 6 and 12 times the thickness. 

For these particular cases it may therefore be 
assumed that the maximum deep-drawing capacity 
would be obtained for a die radius of about 10¢e 

In the general case the optimum die radius seems 
to be greater than 12 times the sheet thickness and 
supplementary tests to determine this value are 
envisaged for the testing programme. But here and 
now it is recommended that a die radius of 10 times 
the sheet thickness for difficult deep-drawing 
operations in alumium and its alloys is used 


Influence of Punch Radius 
All the tests described here were made with a 
radius on the head of the punch equal to 10 times 
the thickness of the sheet ; the effect of a different 
value on the deep-drawing capacity will not be 
investigated systematically until later. 
However, certain special tests, conducted with a 
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punch radius equal to half the diameter of the deep- 
drawn shell (hemisphere) have shown that it was 
possible to obtain with some alloys (notably 
A-G3 and A-G5) a drawing capacity F/D equal to 
or greater than 2 
Influence of Clearance 

Most of our tests have been carried out with a 
diametrical clearance 2] between the sides of the 
die and the punch exactly equal to the space 
required for the sheet, 1.e. there was no supplemen- 
tary clearance, j, defined by 


] 
0. %) 2e ; 


and expressed in per cent sheet thickness 

However, the deplorable results obtained with 
} = O on 4-mm. thick sheet led us at once to carry 
Out tests using the minimum clearance that seemed 
necessary for this thickness, i.e. } — 8 per cent. 

Other supplementary tests, as well as experience 
of some special cases, led us to think that the 
deep-drawing capacity should increase with the 
up to a value which still remains to be 
determined but which should lie between 10 and 
20 per cent of the thickness of the sheet. A later 
systematic investigation will make it possible to 
confirm this supposition 


clearance } 


Influence of Drawing Speed 

Some people claim that for a given shell a larger 
blank can be drawn on a hydraulic press than on a 
mechanical press because of the lower drawing 
speed, but it is necessary to take into consideration 
certain elements that are difficult to evaluate such 
as the variation of this speed during the course of 
the operation and the variation of the application 
of stress to the blankholder as well as the variation 
of the initial speed of the punch. 

We wished to consider as a valid test only the 
variation of the drawing capacity as a function of 
the speed of hydraulic presses. With the machine 
used, which has a working speed variable by stages 
from 0.24 to 4 metres per minute, it was not 
possible to establish a variation in the drawing 
capacity other than that attributed to the inevitable 
scatter of experimental results. 
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According to a few tests carried out in very 
special conditions, the speed, in all, had no influence 
on the deep-drawing capacity between 0.24 and 4 
metres per minute. 


Influence of Lubricant 

All the tests described were carried out with the 
blanks lubricated with tallow which was applied by 
hand; this lubricant was chosen as reference 
because it gives excellent results and offers a number 
of secondary advantages: availability in a suitable 
quality, ease of degreasing with chlorinated solvents, 
relative ease of application, neutrality towards light 
alloys. 
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\ number of comparative tests have been carried 
out with other lubricants and it has been found that 
some commercial products are superior to tallow as 
a lubricant for deep drawing. It is wise, however, to 
consider that when a shell cannot be drawn using 
tallow, the margin provided by special lubricants 1s 
generally insufficient for fabrication on a mass- 
production scale 


Influence of Temperature 

Increase in the temperature of the metal favours 
deep drawing because it increases plasticity and 
facilitates dimensional reduction. However, it 1s 
only the annular part of the blank, situated unde 
neath the blankholder, that benefits from such 
increased plasticity. The centre, beneath the head 
of the punch should remain cold to avoid loss in 
tensile strength. 

The tests were therefore carried out using a die 
and blankholder heated to about 250 C. and 
cooled punch. 

rhese tests have shown, for example, that for a 
thickness of 4 mm., the deep-drawing capacities ot 
A-G3 and A-G5, which are 2.11 and 1.61 respec- 
tively at ambient temperatures, increase on heating 
to a common value of 2.26. This result shows an 
appreciable increase in the deep-drawing capacity 
with temperature, particularly in the case of A-G5 


Influence of Blankholder Pressure 
In each test the specific pressure, p, effectively 
applied to the surface of the metal situated under- 
neath the blankholder was calculated and the 
pressure adjusted so as to obtain neither folds nor 
tearing. By plotting the values of p and F which 
Continued in page 643 
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gave good deep-drawn shells, diagrams such a: 


those shown in Fig. 12 were obtained (relating to 
sheets with a thickness of 4 mm 

It can be that the latitude for 
adjustment at the blankholder diminishes as the 
difficulty of deep drawing increases, and at the 
limiting size of blank that can be drawn the 
pressure of the blankholder tends towards a definite 
value 


seen pressure 


specific 


Relation between the Practical Tests and 
Traditional Tests 

An attempt has been made to correlate the deep- 
drawing capacity found in the practical tests with 
the mechanical properties and cupping tests made 
on various sheets. 

Figs. 13 and 14 show the graphs obtained with 
sheet 1 mm. thick. It can be seen from Fig. 13 
that it is not the alloy with the best elongation 
annealed A5), nor that with the best ultimate 
tensile strength (A-U4G immediately after solution 
treatment), nor the largest nor the smallest elastic 
limit, which is the best deep-drawing alloy 

Similarly, from Fig. 14, it may be seen that the 
best material for deep drawing is not that which 
gives the best results in the traditional tests. It 
should also be noted, from this graph, that A5-}H 
which, according to the tests should be inferior to 
annealed A5 or A-SG, 1s actually superior 
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In a word, there 1s no apparent connexion 
between the actual deep-drawing capacity and the 
information provided by measurement of the 
mechanical properties and examination of the 
results of the various Cupping tests 


Conclusions 
hese few practical results relating to one 
diameter only and four thicknesses, show that it 
seems to be impossible to determine the deep- 
drawing capacity of an aluminium alloy as a 
function of the mechanical properties and the 

of traditional tests 
show, moreover, the influence of 
s, such as thickness and condition of the 
properties of the material and type of 
influence of drawing speed) and choice 


results 


several 


equipment 
of lubricant 
Chey seem to be difficult to apply unless they are 
related to a series of tests made with two different 
diameters, 100 and 400 mm., which will make it 
ible to trace curves for practical use. These 
» now in progress 

followed by 
two different 
the course of 


maximum 
methods, 
the tests 


will be tests ol 
nal reduction, by 
shells obtained in 
d above It is thought that it will be 
to determine the maximum drawing 
of the different alloys, without intermediate 


he best depth for the successive 


ing, and tl 
obtain this result 
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Manufacture in the U.S.A: 
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ment of the surface this treatment was also intended 
to eliminate the fluting tendency 

All hot galvanized strip supplied to the motorcar 
idustry was subsequently oiled. Strip supplied 
her industries was, however, invariably given a 
finish either in sodium dichromate 

acid solutions, straight chromic acid 

solutions, or in chromate solutions which produced 
deposits rather than conversion-type coatings. All 

thes¢ 


were in use 





“WELDING ENGINEERING 1962” 


‘THIS is the title of the first exhibition to be 
organized by the Institute of Welding; it will 
be held at Buxton, May 2 to 4, 1962, to coincide 
with the Institute’s Spring Conference. Further 
details and applications for space should be 
addressed to the Exhibition Dept., Institute of 
Welding, 54 Princes Gate, London, S.W.7. 





PRODUCING A 


CLICKER ASSEMBLY 








“QONE-ARM BANDITS” are by no means new 

to Britain though it has taken many years to 
legalize their installation in clubs throughout the 
country. The mechanism of one of these machines 
is both elaborate and ingenious and presswork 
features a great deal as this method of production 
is both speedy and economical. Generally the 
rough treatment to which the machines are subjected 
makes it essential to use steel parts rather than to 
rely entirely on cast pieces except where little wear 
occurs. The tooling of these pressed parts is thus 
comparatively elaborate especially as many of them 
are applicable to several different machines, and a 


production schedule of five to ten thousand a week 


is quite common across the Atlantic where the 
number now in use must approach a million or so 
The apparently simple looking pair of details, 
shown in Fig. 1, comprises a steel clicker drum 
riveted to an aluminium cover, the latter material 
was chosen because lightness was an important 
factor in this instance, and the drum was afterwards 
ground in the bore to provide a location for a 
ballrace, while the cover, in addition to making a 
site for a small amount of grease, 
setting medium for the machine as numerals were 
stamped on the small dishing made in the bottom 
The production of the drum presented several 
unusual features though all the tools more or less 
followed orthodox design methods. Fig. 2 illustrates 
the initial stage in the production which blanks, 
pierces, draws and extrudes the boss for the 
ballrace; the inner diameter is drawn approximately 
0.01 in. smaller than the race to provide material 
for a subsequent internal grinding operation, but 
as nothing is secured to the front face of this boss 
a trimming process is not included in the layout 
Because three details fit over each other in the 
lower bolster, the item “A” is a heavy and thick 
detail into which the blanking die “‘B” is recessed, 
and a further bore at the bottom of the clearance 
recess is necessary to make a location for the 
extrusion and piercing punch “F’’. Over this item 


also served as a 
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for *One-Arm 
Bandits”’ 


By “ TARENTFORD ” 


slides the draw punch “E 
member is the pad “D”’, giving a setting when the 
lower tool reaches the bottom of t] : Control 
of these items is achieved with the aid of the usual 
pins “G” and ““H” passing up through the bolster, 
and they are operated by heavy-duty 
plates assembled in the housing 

plates are drilled to clear the 
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to give an independent movement to th 
A generous clearing hok 
plate and housing 


to ensure the scrap slug can fall without obstruction 


enring 


pad and drawing punch 
is also drilled through the bolster, 


A mechanical feeding mechanism is employed for 


strip which is received at the press in rolls 

Che upper tool is somewhat comparable with the 
lower assembly, only two details slide inside the 
blanking punch instead of over the central member 
After blanking, the punch ““T” performs the dual 
role of drawing the shell and the material is con- 
trolled throughout the stroke by this detail and the 
lower pad “D”. Piercing occurs simultaneously 
with the blanking operation and the extrusion 1s 
accomplished with the aid of the ring “U”, while 
the stripper “V” which surrounds the central 
piercing punch “S” ensures the drawn part does 
not adhere to the ring as the press ram rises. Again 
the operation of details “U” and “‘V” is effected by 
two pins though on this occasion only one is spring 


Tr 
Lilt 
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arrested by the action of the 
knockout “CD” meeting an 
obstruction in the machine 
slide 
Careful control of the 
material during the working 
of this operation is an essen 
tial factor and except when 
the extrusion leaves the 
icinity of the stripper and 
extrusion punch, a predete 
mined pressure is always 
exerted Ihe location of all 
the parts by means of a recess 
is important as this method 
gives greater accuracy than 
relying on a tool fitter setting 
each detail separately and 
dowelling them in position, 
and the inclusion of pillars 
and bushes aids quick setting 
m a press bed as well a 
nent, with the top and bottom 
consists of cutting the 
he rim of the shell. Slight distortion occurs 
ess of this nature and cutting these teeth 
the necessity of a trimming stage to 
» the shell rim. A location is secured from 
utside diameter and the usual sliding stripper 
used for this purpose. This item howeve: 
m the normal design in that teeth are also 


operation Fig. 3, 


Go a 
differs fr 
machined on the periphery to match those already 
in the cutting die “B”, and again this member is 
located by a recess turned in the lower bolster “A” 
During the production of this press tool a small 
milling cutter was made for machining the vee teeth 
on the stripper, and was provided with a Morse 
taper shank and used directly in the workhead of a 
milling machine The outside diameter was 
restricted to clear the flange turned on the stripping 
detail, shown in the drawing. Cutting the punch 
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teeth was also achieved in a similar way using a 
dividing head for location and indexing purposes 
The machining of a slotting tool with four or 
five teeth carried out with this cutter meant 
that both the die “B” and stripper pad “H”’ 
accurately machined to correspond with the punch 
and lower pad. 

The small ring of scrap is left round the 
when the latter is removed from 
the tool, and the operation is 
assisted by a blast of air through 
the cushion and the series of 
holes in the stripper “‘C’’. A hole 
is always a useful feature to add 
to a circular detail and the 
stripper has this means of loca- 
tion, but the insertion of a brass 
plug is necessary to ensure that 
all the air is acting on the com 
ponent during the ejection 
process and causes it to 
leave the location diameter 
Careful heat treatment is essen 


were 


shell 


SO 





orthodox piercing tool 
omponent from the drum 


Fig. 4.—-An 
locating the « 
diameter is seen here for punching th 
rivet holes. Wiile hand loading 1 
employed, removal 1s carried 

means of an air blast 


out ¢ 





and 


the 


tial with tools of this form 
the material used for both 
punch and die was Kayser Ellison 
637 oil hardening non-shrinking 
tool-steel which needed a tem- 
perature of 780 to 800 (¢ 


, with 
a quench in oil 

The final operation on 

item consists of punching the 

rivet holes that secure it to the 

cover detail and the tool follows 

conventional lines utilizing the 

outside diameter location 

[he locating ring “‘B”’ houses the six d 


this 


as a 
medium lie 
inserts ““C”’ and again the centre hole is plugged to 
allow the air blast to exert full pressure on the shell and 
so eject it from the cavity. Inclining the press 45 deg 
helps with tools of this description as it enables 
shells of this size to fall away without a further 
handling 
The introduction of a hardened stee 
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behind the punch heads is essential to prevent the 
bolster from becoming marked and the punches 
are themselves retained by a thick pun:h plate “F’ 
The placing of both pillars at the rear of the tool is 
an asset because this ensures the loading area is 
not obstructed. 

Because of the need to produce a series of different 
covers differing only very slightly in detail, a 
separate bianking tool is used for these blanks 
utilizing a strip feeding mechanism after the 
material has passed from a coil through straighten 
ing rolls 

The tool shown in Fig. 5 is thus of conventional 
design although again the opportunity is taken to 
recess both the punch “D” and the die “B”’ into 
their respective bolsters. This die is somewhat 
more massive than previous examples due to the 
large diameter bore made neces 
sary by the blank, and it is a wise 
precaution on these occasions to 
also increase the die thickness 
above the usual | in., generally 
deemed the best dimension to 
assume for a die of this type 
lhe strip is held in close contact 
with the die surface by the 
action of the pad “C” and 
this member is controlled by 
six heavy-duty springs arranged 
round the punch “D”’. The press 
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for this work had a 2 in. stroke and was set to produce 
some 40 blanks a minute 

Fig. 6 illustrates a tool for use on a double-action 
press for producing the deep shell from blanks 
made in the previous tool, but as a series of different 
details are necessary each requiring a rearrangement 
of the letters embossed in the recess made on the 
floor of this article, the punch nose is made 
detachable and the also easily 
replaced 

A die producing a deep taper always requires 
adequate support in order to overcome the severe 
bursting pressure exerted when the punch descends, 


lower ejector 1S 
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and no sticking can occur. If the 
ejector only lifts a short distance the 
loading of the next shell is not impeded 
and the blank-holder will ensure 
is pushed down on the die surface 





and for that reason the die ““B”’ is sunk completely 
into the steel bolster “A”. The latter is made from 


that material because of the economy achieved in 
using a billet sawn from a bar rather than relying 
on a cast detail in spite of the fact that only a 
simple pattern is necessary. 


Simplicity when choosing the location is one of 
the chief points to consider in the design of a press 
tool and the arrangement of a series of silver steel 
pins on a P.C.D. rather than relying on a shallow 
recess accurately ground on the top surface of the 
die, is often a preferable way to position a com- 
ponent. Such a location does not allow dirt and 
minute chippings to adhere to the floor of the 
location and so cause difficulties when the blank 
holder ““D”’ descends. These pins “C” are driven 
to the bottom of a reamed hole with the remainder 
simply drilled for ejection purposes when required. 
This method overcomes the problem of the pins 
being accidentally pushed flush with the die surface 
and making it essential to remove the tool from the 
press bed before they can be again restored to their 
correct position. A series of clearing holes is also 
drilled in the blank-holder as these pins will 
necessarily stand above the circular blank. 

The case hardening of a blank-holder on the 
surface which contacts the blank is advisable as 
the burr thrown up when severing the material 
coupled with the possibility of chips being pressed 
on the material, can cause damage and repeated 
regrinding of the face. The ejector “H” performs 
a dual role in that it lifts the shell from the tapered 
die and though not completely removing it from this 
bore, it does make the final removal an easy operation 
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Trimming the outside diameter and 
piercing the same number of holes 
on the pitch circle is accomplished 
in the next tool shown in Fig. 7 and 
the location is taken from the top 
diameter of the tapered portion of this 
Shell. The risk of a shell not properly seating 
thus avoided. 

This tool has the punch set into the lower bolster: 
while the trimming die is set on an extended punch 
holder “G”, but there is just sufficient room t 
arrange the piercing die inserts in the punch “B 
without running the risk of the latter cracking during 
production. 


The importance of scrap removal 
stressed with tools of this type and the thin ring is 
returned to surround the shell when the press 
rises, accomplished by the the stripper ring ““D 
which is heavily spring-loaded and arranged t 
finally leave the stripper in the top position flush 
with the punch face. 

The upper member in addition to having the die 
““H” included in the design, also accommodates the 
piercing punches and an ejector to prevent a 
finished shell from adhering to these details. While 
a Shell left in the lower tool is generally visible to an 
operator, an item that adheres to the punches and 
with the motion of the ram, is not 
immediately noticed and the pressing of a further 
part can have disastrous results to both sections of a 
tool. A heavy coiled spring is thus arranged inside 
the punch holder and this will ensure the shell 
stays on the surface of the lower tool. 

The provision of a hardened punch plate behind 
the heads of the punches “J” follows the design 
adopted in Fig. 4 and is a refinement which costs 
very little to make because }-in. thick gauge plate, 
a material that readily hardens is ideal for such 
occasions, and it need only fit easily in the recess 
The drilling of clearing holes for the screws that 
Continued in page 674 


rises often 


SHEET METAL INDUSTRIES 


September 1961 





Quantitative Assessment of 








OR more than twenty-five years there has been 
considerable interest in attempts to assess the 
deep-drawing and stretch-forming qualities of sheet 
materials without resorting to full-scale press trials 
In the last ten years the interest has intensified very 
considerably, particularly in attempts to assess 
deep-drawing and stretch-forming ability in a 
quantitative manner. The degree to which these 
efforts have been successful in developing methods 
of correctly assessing the performance of sheet prior 
to pressing is a subject which has been, and still 1s, 
fiercely debated. Undoubtedly, the success of some 
tests has been exaggerated. Equally, tests have been 
unduly criticized for not achieving more than thei 
originators ever intended. Much of the argument is 
resolved when it is realized that confusion exists 
er the terminology of pressing operations and 
ver the deformation mechanisms operating in the 


DEFORMATION OCCURS 
INLY IN THE OUTER 
POATION OF THE 
BLANK 
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as it is drawn into the dic ‘he 


DEEP DRAWING and 
STRETCH-FORMING 
QUALITIES*—1 


By J. C. WRIGHT, B.Sc., Ph.D., A.1.M., A.C.T. (Birm.) ’ 


various types of operations. The object of this 
account is to review particularly those tests which 
attempt to produce useful quantitative data upon 
which sheet material may be assessed for presswork 
and to discuss the limitations of the tests. To do 
this, it is necessary to define the type of press 
operations to which the tests may be applied. In 
this account, the press operations of interest are 
those lying between the two extremes of deep 
and _ stretch-forming The modes of 
deformation of the sheet in these two operations are 
different and the realization of this fact has 
done much to reduce the confusion over why a 
particular test correlated well with only certain types 
of press operations 
At the one extreme, 
plained by reference to 


CA} LIC 


drawing 


quit 


deep drawing may be 
Figs. 1 and 2. The 
sentials are that the blank is held between the 
blankholder and the die with enough pressure 
between the two to prevent the blank from wrinkling 
pressure necessary 





to prevent wrinkling is small compared with the 
punch pressure necessary to draw the blank into the 
die. Furthermore, the profile of the punch nose is 
such that the part of the blank in contact with it at 
the start of the operation is not deformed. To 
ensure this, the punch profile radius must be small 
compared with the punch diameter. Thus, in the 
extreme form of deep drawing, no stretching takes 
place in the sheet situated over the punch nose. 
The drawing stress is transmitted to the sheet 
through the punch which pushes the blank through 
the die. The material is drawn into the wall of the 
cup from the flange under the blankholder; the 
flange is reduced in circumference and in so doing a 
hoop compression stress is generated in the part of 
the blank which is still in the blankholder. The 
blankholder pressure restrains the tendency of the 
flange to wrinkle in an attempt to relieve the hoop 
compressional stress. Nevertheless, a more uniform 
thickening of the blank does take place, particularly 
as each part of it leaves the influence of the blank- 
holder and crowds into the die mouth. In theory, 
this thickening could be prevented if the lead into 
the die mouth was square but this is impracticable. 
As shown in Fig. 2, the blank undergoes tensional 
stress in the cup wall between the punch and the die, 
bending stresses as it leaves the blankholder and 
unbending when it becomes part of the cup wall ; 
and hoop compressional and normal stresses while 
under the blankholder. In addition, unless the 
thickness of the blank, as it becomes part of the cup 


wall, is equal to or less than the gap between the 
punch and the die, the cup wall will be subjected to 


an ironing effect produced by tension in the 
direction of drawing and compression between 
the punch and die. If no reduction of wall thickness 
is to take place, a clearance between the punch and 
the die of as much as 40 per cent in excess of the 
original sheet thickness may be required to allow 
for the thickening of the blank as it crowds into the 
die mouth 


Ihe other extreme type of pressing, stretch 
forming is illustrated in Fig. 3. In this case, the 
blank is locked in the blankholder and cannot be 
drawn in, but the punch profile is of such a form 
that the material can be deformed by stretching 
over the punch profile. The blankholder pressure 1s 
very much higher than in deep drawing and no hoop 
compression stress is created in the blank. Most of 
the deformation takes place over the nose of the 
punch whereas, theoretically, in pure deep drawing 
there is no deformation over the flat nose of the 
punch 

Between these two extremes lies a range of press 
ing operations which combine more or less of th 
deformation characteristics of both and the majority 
of commercial pressing operations are achieved by 
neither pure deep drawing nor pure stretch-forming 
Similarly, tests which attempt to simulate pressing 
operations also incorporate deformation character- 
istics of deep drawing or stretch-forming or a 
mixture of both. It is not difficult to get satisfactory 
correlation between test results and press-shop 
results when the test and press operation are both 
almost entirely deep drawing in nature or both 
stretch-forming. The greatest difficulty arises 
when the press operation involves a rather indefinite 
mixture of deep drawing and pressing. No test has 
yet been devised which can incorporate both the 
deep-drawing aspect and the stretch-forming aspect 
in precisely controlled amounts. Even if this was 
possible, there is still the difficulty of assessing a 
given pressing in terms of the relative importance of 
deep drawing and stretch-forming so that reasonable 
simulation is achieved. Nevertheless, several types 
of simulative tests have been developed which 
incorporate one or more of the mechanisms operat 
ing in deep drawing and stretch-forming. Provided 
their fields of application and their limitations are 
realized, the simulative tests can be very useful, 
though rarely perfect, at present, in assessing sheet 
performance 

Che alternative to developing closely simulative 
tests 1s to examine those mechanical properties of 
sheets which can be associated with satisfactor\ 
deep drawing or satisfactory stretch-forming 
Considerable developments have been made in 
interpreting such non-simulative testing in the last 
ten years arising from a better knowledge of the 
fundamental mechanisms involved in deep drawing 
and stretch-forming. 

The methods of assessing the likely performance 
of sheet metal in press work fall into three main 
categories ; metallurgical quality tests such as 
metallography, chemical and X-ray crystallographic 
analysis ; quantitative non-simulative tests such as 
hardness, tensile testing, and bulge testing; and 
quantitative simulative tests such as the Erichsen or 
Olsen cupping tests, Swift or Erichsen cup-drawing 
tests, hole-expanding, wedge-drawing and bend 
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tests. The bulk of this account is concerned wit! 
assessing the extent to which test procedures repre- 
sent sheet behaviour in commercial presswork and 
must therefore concentrate largely on quantitative 
tests. Nevertheless, tests of metallurgical quality 
should be introduced briefly 


Tests of General Metallurgical Quality 

The development and assessment of the general 
metallurgical quality of sheet destined for the pres 
shop has been dealt with in detail by Jevons 
Generally speaking, such quality tests are of prime 
concern to the sheet producer as part of his produc 
tion quality control or to the user in investigating 
unexpected failure to produce satisfactory pressings 
Such tests are not sufficiently discriminating for 
predicting press performance on a routine basis, 
apart from which, most of the tests are rather 
lengthy For instance, chemical analysis is of 
considerable value to the sheet producer in both 
day-to-day and long-term quality contro] but the 
user should not need to use chemical analysis until 
either simpler mechanical tests or unsatisfactory 
press-shop performance has revealed faulty material 
As examples of general correlations which are 
Pearce has pointed out that extra 


possible, 


t 


deep-drawing-quality rimming steel usually con 
tains about 0.05 per cent carbon, stabilized steel 
slightly more and a limit of 0.08 per cent carbon 1: 
desirable for pressings which later undergo high 


unusually low manganese 
tenacity in a steel witl 


speed welding. An 
content can result in low 
otherwise good properties and a relatively high 
sulphur content can be a reason for very fine 
grain-size which gives an exaggerated yield point 
elongation and consequently marked stretcher 
strain markings. As an example of analytical 
control in non-ferrous press-work, zinc contents in 
excess of 36 per cent in brass are likely to introduce 
severe deep-drawing problems due to the presence 
of the beta-phase. 

Similarly, metallographic examination is a power- 
ful tool in “post-mortem” examination of failed 
pressings and useful in quality contrcl in assessing 
grain-size, segregation and inclusion distribution, 
but the technique is very weak in 
material’s press performance. On a routine basi: 
average grain-size may be evaluated from the 
appearance of the microstructure of a sample 
etched to reveal grain boundaries compared with 
standard grain-size charts. The optimum grain- 
size in steel for pressing operations which involve 
considerable stretch-forming is usually A.S.T.M.8, 
196-220 grains per sq. in.), but for deep drawing, a 
finer grain-size, being stronger, may resist blank- 
holder forces better, particularly if thin sheet is 
being drawn. On the other hand, coarser grained 
sheets have lower yield points and are desirable 
where buckling tends to occur over the punch face 


assessing a 
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istrated by the 
aluminium-killed 
l “pancake”’ 


introduce the orange-peel 
grain shape 1s 

superior pressing properties ol 
which have moderately 
grains, obtained by con 
chemical composition finish-rolling 
temperature, coiling temperature and annealing 
temperature. The processes which produce the 
de\ elop a type ol 
which favours the 


steels 


pancake-shaped grains also 
crystallographic anisotropy 

deformations necessary in deep-drawing. Such 
crystallography is examined by X-ray diffraction 
techniques which may indicate in the long term the 
sort of fundamental crystallography ideally required 
in a given type of pressing, but the technique 1s far 
too cumbersome for routine work. Some of the 
interesting results of X-ray examinations in 
determining the crystallography of the better 
deep-drawing-quality steels are introduced later in 
this survey 


Non-simulative Quantitative Tests 

here are three main non-simulative quantitative 
tests which give results for predicting deep-drawing 
or stretch-forming quality ; hardness tests, tensile 
tests and hydraulic bulge tests 

Although quantitative, hardness tests are almost 
predicting the press performance of 
The tensile strengths of annealed, aged 
or lightly temper-rolled mild steels are proportional 
to hardness. The tensile strengths of fully temper- 
rolled mild steels are higher but still proportional to 


useiess in 


sheet 
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Fig. 5.—Strip tensile t 
suitable for use particular! 


Hounsfield Ten 


ometer 





hardness. The hardness and yield point of temper- 
rolled killed steel and freshly temper-rolled rimming 
steel can also be correlated but when a steel 
exhibits a yield-point elongation of 0.05 per cent or 
more, because of ageing or inadequate temper- 
rolling, there is no noticeable relationship between 
yield point and hardness. This is illustrated in 
Fig. 4 from the work of Ne/son If hardness is 
related to ultimate tensile strength the uncertainty 
as to whether it is also related to yield point can be 
explained as follows. In non-ageing or freshly 
temper-rolled steels there is a proportional relation- 
ship between yield point and ultimate tensile 
strength particularly since the yield stress will 
probably be determined as the 0.5 per cent proof 
stress ; thus in such steels it follows fortuitously 
that a relationship between hardness and yield 
point will appear. When a steel ages, however, the 
yield point will rise considerably while the ultimate 
tensile strength may not vary in proportion ; 
indeed it may not increase at all. Thus, once under 
way, the ageing process may destroy the relationship 
between yield point and ultimate tensile strength 
and hence, with hardness. In a given steel, 
hardness values are useful means of following the 


ageing process and a useful check on the degree of 


temper-rolling. They can be of little use in 
predicting press performance and although they 
give a reasonable indication of U.T.S. even this 
value is insufficient to predict press performance of 
sheet. However, if instead of considering the 
ultimate tensile strength alone, additional results of 
the tensile test are considered it is frequently 
possible to make useful predictions of likely press 
performance of sheet. 

It has been said recently,(*) that “ it is 
probable that the tensile test, properly interpreted, 
will remain the skilled metallurgist’s main tool for 
the assessment of drawing properties and for the 
development and improvement of drawing proper- 
ties in the many new alloys _ constantly 
assuming importance.” If this is true, it 
should be worth examing the tensile test and its 
interpretation in considerable detail. 

Two of the commonly used test-pieces for the 
tensile testing of sheet and strip are shown in Fig. 5. 
If sufficient test-pieces are required at any given 
time, sheared strips or blanks cut using sharp punch 
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and die tools in a suitable press, are clamped between 
thick plates and the whole assembly is shaped 
machined with a spiral milling cutter. During the 
final stages of machining a high-speed sharp spiral 
milling cutter taking light cuts with no trace 
chatter is the best method of minimizing work 
hardening of the edges of the gauge length. For 
some routine tests, it is sufficient to use test-piece 
blanked directly to shape. For all but rough tests 
it is essential that the gauge length should be 
accurately parallel. The practice of introducing a 
slight taper from both ends to the centre of the 
gauge length to ensure fracture within the gauge 
length undoubtedly introduces inaccuracies int 
the test results, particularly in percentage elongation 
results. The preparation of the test-piece should 
involve no bending This is most important 
when the test-piece is aged before testing but even 
when the test is carried immediately after 
temper rolling it is safer to observe the sam 
precaution. Bending will modify the residual stres 
system of the sheet or specimen and can produce a 
marked effect on the yield-point elongation particu 
larly. The type of tensile testing machine used is 
usually unimportant, a particularly suitable type 
being the Hounsfield Tensometer with electri 
motor and pulley drive. Sheet tensile specimen 
up to a gauge length of 8 in. can be accommodated 
and the stress-strain curve can be recorded semi 
automatically. For accurate work it is advisable 1 
fit an auxiliary extensometer for the elastic part of 
the curve and to use a cathetometer to measure the 
plastic extension as shown in Fig. 6. For consistent 
results, straining speeds should be moderately low, 
of the order of 0.1 in. per in. per min. or les 
Variations in the speed of straining a test-piece 
within the normal range of a test machine have 
limited effects on tensile results although excep 
tionally slow or impact straining rates do affect 
results considerably. Probably the most noticeable 
effect is on the limit of proportionality which rise 
with rising straining rates. 

Che most common form of tensile test involves 
the determination of the load-elongation curve with 
an extensometer to a strain in excess of the yield 
strain but less than the strain at maximum load, 
followed by determination of the maximum load 
and the total elongation, the latter being measured 


out 
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from the extended gauge length of the fractured 
test-piece. The following mechanical properties 
can then be derived from the test data. The limit 
of proportionality, which is the stress at which the 
load-extension curve departs from a straight linc 
and the elastic limit which is the maximum stress 
which the specimen will bear without showing some 
permanent extension when the load is removed. In 
practice, both of these values may be regarded as 
the same thing and it is the limit of proportionality 
which is determined since this may be read from the 
load-extension curve whereas, theoretically, meas 
urement of the elastic limit requires repeated 
loading and unloading of the specimen. The value 
of the limit of proportionality obtained will depend 


on the sensitivity of the extensometer used and for 


most press-work it is more useful to determine the 


t 
yield point or to define the stress at which a 
determined amount of permanent extension occurs 
this being 0.1 per cent or 0.5 per cent proof stres 
for example Che ultimate 

calculated from the maximum load reached in the 
tensile test divided by the original cross-sectional 
area of the specimen before straining Since 
necking down of the cross-section occurs in th 
later stages of the test the U.T.S. is not the true 
maximum tensile strength of the material. This 
localized deformation which is superimposed on the 
more uniform strain just before fracture takes place 
also affects the percentage elongation figures. The 
simplest measure of ductility is the total elongation 
which is the percentage increase in gauge length on a 
parallel portion of the test-piece. The total elonga- 
tion will include the uniform elongation of the 
specimen and the localized extension due to 
necking down to the test-piece. Since, in press- 
work, localized necking down leads almost imme- 
diately to failure, it is the uniform elongation which 
is of interest, not the total elongation figure. There 


nr 
pre 


tensile strength 1: 
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is a further complication in that a tensile specimen 

; pulled axially with a simple stress system whereas 

yresswork the systems will be generally 

Nevertheless, it is obvious that an 

improvement 1n the usefulness of tensile test would 

ise from a separation of the uniform from the total 

ngation. This is done by dividing the gauge 

sth into a number of equal subsections, usually 

Taking the long standard test-piece as an 

example, the elongation is measured on the full 

eight inches of gauge length and also over a 2-in 

gauge length which includes the fracture. The 

uniform elongation is then determined from the 

following relationship 

Per cent uniform elongation extension on 8 in 

sion on 2 in. G.L. including fracture 100/6 

the U.T.S., yield point or proof-stress, 

il and total elongation can be obtained from a 

yn tensile test, and although all 

ymewhat empirical since the 

some 


stress 


hape vf the test piece to 

y may be used to predict the likely press 
performance of the material they represent. The 
degree to which this may be done is discussed later 
\ load-extension tensile test curve can be plotted 
without a knowledge of the chang 
he test-piece but if a true stress-strain curve is 

ed the stress at every stage in the test must be 

in terms of the true cross-section of the 

at that and not in terms of the 

al cross-sectional area. The true stress-strain 

rve gives the reduction in area which a certain 
stress will produce, an estimate of the true maximum 
stress the metal will withstand, and an estimate of its 
work-hardening capacity from the slope of the upper 
part of the curve. From a practical point of view it 
is very difficult to measure sufficiently accurately 
the change in thickness of a sheet tensile specimen 
during the test. It is somewhat easier to measure 


in cross-section 


Stage 
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the change in width, although this requires con 
siderable care, but accurate measurement of elonga- 
tion is fairly simple. Since changes in both width 
and thickness are required to determine reduction 
in cross-section for the true stress, direct measure- 
ment of these values is likely to be inaccurate 
although still usable as an approximate guide 
Fortunately, it is possible to calculate the reduction 
in thickness if the reduction in width and the 
elongation are known, at least up to the point where 
necking down begins. The calculation assumes 
that the gauge length maintains constant volume 
and may not be valid beyond the point where 
localized deformation begins to be superimposed on 
general deformation, since beyond this point internal 
fissures may occur in the gauge length thus destroy- 
ing the constant volume relationship. 
Arithmetically, the width strain, ¢ 
strain, ¢, ; and the length strain, « 


the thickness 
are given by 


thic kness 


where the subscripts w, ¢, and / are width, 
j 
and 


and length respectively, and the subscripts, “* 
“*y”’ refer to these values at zero strain and at strain 
of x per cent 
Assuming the 
volume, then 


gauge length maintains constant 
Lot of 1 x.t x.t 

If the original length, thickness and width are 
known accurately, the change in thickness can be 
calculated from the changes in length and width by 
substitution in the constant volume equation. At 
any given load then, the instantaneous cross-section 
may be calculated from the elongation ; 
vit t.l./l+, and by dividing 
“ae the. instantaneous true stress is obtained. 

In a similar way it is necessary to measure tru¢ 
strain. Normally, elongation strain is measured as 


this into the 


the percentage increase in the length of the gauge 
length set before the test-piece is strained. Refer 
ring elongation increments to an original gauge 
length is inaccurate as shown by an example in 
which a very large elongation is possible. If it is 
assumed that an 8-inch gauge length is extended to 
8.8 inches this would normally be expressed as a 
10 per cent elongation. Suppose the gauge length 
could be elongated much further to 80 inches and 
then a further 0.8 inches in addition. This last 0.8 
inches expressed in terms of the original 
length of 8 inches is still 10 per cent elongation but 
expressed in terms of the gauge length just before 
the final straining (80 inches), it represents 

further increment of strain of 1 per cent, a much 
more realistic figure. The true elongation strain 
e:, may be regarded as the sum of the extensions 

produced on lengths /, which varies from /,, the 


original gauge iength, to /,, the distance between 
the gauge 


race 
paupre 


marks at any stage in the test 
Thus 


When the true-stress’ /.true-strain curve is compar 


ed with the simple stress-strain curve for the same 
material (see Fig. 7) the most noticeable di 
is that the true-stress’ /.true-strain curve continues t 
rise beyond the point where the load-extension 
curve through a maximum because the 
decreased cross-section due to necking is taken int 
true-stress / true-strain curve is 
f the gener ul function P Ke 
the true elongation 


fference 


passes 


account. The 
. ygarithmic curve of 
here “‘P”’ is the true stress, 
strain, and ““K” and “‘m’’ are constants for the 
material Norris showed that such curves 
plotted on a log-log yielded straight lines 
except at the extreme ends where yield-point 
phenomena and the difficulty of relating precis 
cross-sections to load near fracture introduce errors 
see The straight-line function is of the 
form m log « log K. It can now be 
seen that “‘m’’ is a measure of the work-hardening 
bility of the material and is the gradient of the lin 
while ““K” is a starting strength index given by th 
intercept on the log stress axis. Both constants cat 
be calculated either graphically or by solving two 
simultaneous equations after selecting two points 
e line and substituting their co-ordinates in the 
above equation. The work-hardening index derived 
1 this way is sufficiently accurate to be of consider 
able use in estimating the press performance of 
material as will be shown later. ‘The ratio yield 
point : U.T.S., gives a rough indication of the slope 
of the rising part of the load-elongation curve and so 
ves an approximate measure of the work-hardening 
e effect Another empirical demonstration of the 
work-hardening properties is due to Sommer(*) wh« 
modified conventional stress-strain curves 
replacing increments of stress by stress divided by 


basis 


on th 
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the U.T.S. This has the effect of showing up the 
relative work-hardening rates of various metals, as 
shown in Fig. 9. It is apparent that brass, 18/8 
austenitic stainless steel and copper maintain a 
reasonably constant rate of work hardening through 
out deformation but some metals, notably alu 
minium show a much lower work hardening rate a 
the amount of deformation increases 

In the last ten years, considerable interest has been 
shown in the use of the “‘R” value as an aid to 
assessing press performance of material This 
value is the ratio of width strain: thickness strain 
in tensile testing. From the practical point of view 
the determination of “R” is open to the same 
objections as the derivation of true stress since the 
change in thickness cannot be measured accuratel\ 
This can be overcome by again assuming constant 
volume conditions in the gauge length as follows 


tr 


In the same way that true elongation strain, 


log. — then « log. — and ¢ log 


where e, and é» are true thickness and width strain: 
7 


and the subscripts are the same as before. 1 


anisotropy ratio “R’’ must then be 


but since 


and so 


log. 
log. (; w:/l 


R 


+ 


which requires no measurements of thicknes 
strain. Lankford, Snyder and Bauscher(’), showed 
that “R” did not vary with increasing strain 
least up to maximum load so the data necessary to 
determine “‘R” were taken at maximum load onl 
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200 
surements being made along the 2-1 
length and averaged he “Rk alue n 
wrding to the directions in which the 
hus, Arbel(*), 1 rre errors 


sheet 


rch 
lay 
t i 


in 


iring the width and thickne f a tensile 


prICrer 


i 
1 


U 


I 
yns would result in a straight line of slo 


1On) 


nominally 0.5 » 0.125 inches, plotted a 
f thickness values against width values and 


med that proportional reduction of both 


pe 


In all cases a straight line was obtained but 


pe was 0.25 and independent of direction 


in the plane of the sheet, only for she 
showed no directionality. The slopes of 


or an alloy of aluminium/ 2} per cent Mg. /0.2 


nt Cr., known to be directional gave 


ing values 


il 


STREN 


MATE 


iLT 


of 
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TESTPIECE 


THICKNESS WIC 
ROLLING DIREC 


TESTPIECE 


tnickne 


Ratio of test-piece 


dinates representing dire 


By plotting these values on polar co-ordinates an 
indication of the degree of anisotropy is given 
The more the resulting curve deviates from the 
ideal circle of radius 0.25, the more accentuated is 
the anisotropy as shown in Fig. 10. 


Hydraul Bulge Tests 

When a tensile test is used to evaluate pressing 
quality the criterion of failure is the true stress at 
the point where non-uniform deformation sets in, 


and the strain at this point. The stresses in the test 
are uniaxial which is rarely the state of affairs in 
pressing. Biaxial stressing would be expected to 
reveal pressing quality better than uniaxial tests 
provided there are no external frictional effects. In 
attempting to fulfil these conditions the hydraulic 
bulge test can be regarded as a fundamental, non- 
simulative test measuring the stretching properties 
of the metal in the absence of friction. A suitable 
method of operating the test has been described by 
Mellor and Loxley('' They clamped a blank 
printed with concentric gauge rings, in a holder 
which allowed no drawing in and exposed a 10-inch 
diameter disc at the centre to hydraulic bulging 
forces. Maximum plastic straining occurred at the 
pole and decreased gradually towards the peripheral 
clamp ring. The test is not difficult to carry out but 
uses a large sample. Localized deformation 
begins only after a much greater deformation in the 
hydraulic bulge test as compared with the tensile 
test and this allows estimations to be made on 
greater plastic strains and increases the sensitivity 
of the test. The test is frictionless and the hydraulic 
pressure uniform until the instant of rupture when 
it decreases rapidly enough to prevent overshoot 
In its simplest form, the test involves the determina- 
tion of the maximum hydrostatic pressure the bulged 


cup will withstand and its height at this point. If 
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the thickness of the material and radius of curvature 
can also be measured then it is possible to calculate 
the tensional stress in the tangential direction at the 
top of the dome where 

Tangential stress P 
hydrostatic pressure, 
dome and 


yy 
rad 1u 


specim 


where P 
curvature of actual 
thickness 

During stretching, the maximum resolved shear 
stress will occur on planes octahedral with respect 
to the tangential stress and it is useful to assess the 
material in terms of maximum octahedral stress and 
shear strain. 
Che octahedral stress is given by 

) 
> oh : 


Strain by 


> and shear 


\ 2 log 
where ¢ — final and ¢. original specimen thicknes 
By taking progressive readings a type of stress 
strain curve can be obtained 

A miniature hydraulic bulging test has been 
available for many years in the form of the Jovignot 
test, in which the sheet is hydraulically bulged into 
a ring die of 50 mm. bore, though other sizes ar« 
used. The bulge depth and hydraulic pressure are 
obtained and at failure the Jovignot cupping 
coefficient is taken as the average increase in surface 
area of the test piece within the die ring. This can 
be expressed in terms of the dome height at 
fracture, “‘h’’, and “‘r’’, the ring die internal radius 

Cupping coefficient — h*/r 
If the dome is assumed to be a section of a sphere 
the stress-strain characteristics can be determined 
from pressure, dome height, die radius and sheet 
thickness as outlined above for the large scale test 

A similar miniature test has been described by 
Gough and Hankins which was capable 
testing thick sheet and recording the stress/strain 
curve automatically 

A considerable amount of work has been reported 
on attempts to correlate non-simulative test 
results with the results of simulative tests as well a 
with actual press results. It is therefore appropriate 
to outline simulative test procedures before di 
cussing the interpretation and application of both 
types of test. 


4 


Simulative Tests 

No simulative test yet designed can incorporate 
every feature of a given pressing operation. Eacl 
simulative test is therefore designed to represent 
one or more of the important features of a pressing 
operation as accurately as possible. Accordingly, 
simulative tests fall into a number of separate 
categories such as cupping tests represented by the 
Erichsen or Olsen tests ; cup-drawing tests such as 


INDUSTRIES 
September 1961 


SHEET METAL 





those developed by Swift and earlier by Erichsen 
hole-widening tests ; wedge-drawing tests and bend 
tests. A fairly wide range of tests is not necessaril 
a bad thing nor even a poor reflection of our sta 
knowledge on _ simulative testing 

Professor Swift(''), “Tt was 

outset that in commercial practice 

pressing and conditions of straining are 

ul unlikely that an 

les Can prove Satistact 
} 


7 it 


these circumstances It Is 


pr 
[ 
to 


or any simple test to give a representati 
comparati\ e merit to cover deep-drawing 
generally. ‘Chis dithculty, however, makes a 
understanding of the underlying conditions 
more necessary.”’ If one simple test cannot « 
the necessary features it is likely that two 
tests with different characteristics will 
logical replacement. Lose welate tn th ded tools | h-standard 
Cupping Tests 

Cupping tests, as opposed to the central | f the sh 
are based mainly on stretch-forming Jormally tretched while t dge of the blan allowed t 
the cupping is achieved by pressing a round-nosed n to a limited extent he degree to whic 
punch into the sheet, clamped, more or less firmly flowing in ir is obviously dependent on the 
according to the particular test, between the legr friction between the die and blankholder 
specimen holder and a ring die and the depth of faces and the sheet his in turn will depend on 


‘ 


penetration when fracture occurs is taken as the unit irface conditions of tools and sheet, sheet flatnes 

if this test due t accuracy of the clearance setting and on the degree 
Erichsen and to Olsen are probably | mo: f lubrication. These variables and the difhcult 
commonly but other versions include the Avery, fa ing the exact endpoint of the test lead t 
Amsler, Guillery, Jovignot, K.W.I., and A.E.G. _ different operators introducing different “‘personal 
es he essentials being described by Jevons errors into this type of test. Any decrease in the 


ic 


ft measurement he versions of 


' 
4 . 
he Erichsen test has undergone minor but ith of the test specimen below the recommended 


‘less important improvements. Originall standard allows increased drawing in of the flange 
ghly-polished ball-ended punch, 20 mm. _§and an apparently higher Erichsen value (Fig. 11 
diameter was advanced by means of a screw and he hsen value is also influenced by uw 
handwheel against the test strip having a minimum hickness o > sheet but this point is well recog 
breadth dimension of 70 mm. Before advancing ized he Erichsen value increases almost linearl 
the punch, the clamping ring was locked with a_ with increasing thickness over the normal range of 
definite clearance between itself and the face of the thicknesses and Erichsen values. Jevons(’), has 
die in which the specimen could move. Normally, uggested that E richser: values should be quoted 
the clearance was created by screwing the clamp _ together with the sheet thickness in order to clarify 
ring tight against the specimen which pressed on the 
back of the die, and then by unscrewing the ring to everal v ers have examined the reliabilit: 
leave a clearance of 0.05 mm. The blank-holder of the Erichsen test including variables such as 
ring carried a pressure face 55 mm. external specimen width, specimen thickness, specimen 
diameter and 33 mm. internal diameter. The cup holder pressure, tool dimensions and _ surface 
was pressed forward into the die having a bore of condition, specimen flatness, lubrication, drawing 
27 mm. and a die entry radius of 0.75 mm he speed, assessment of end point and machine 
ram was advanced at about 0.1 mm. per sec. by rigidity, It is not possible in this 
direct screw drive for up to about 2 mm. thick or via account to detail the effect of each of these variables 
a gear reduction drive for materials up to about but a few general observations are possible. It is 
6 mm. thick. A graduated scale, set to zero after advisable to use hard-surfaced punches, or prefer 
creating the correct clearance, recorded the advance ably tungsten-carbide punches, if long-term free 
to fracture in millimetres. It was recommends fom from variation in punch finish is required 
that the mid-points of impressions should be not light variations in punch end diameter are not 
less than 35 mm. from the sample edges and not les ignificant but increasing roughness of the punch 


than 70 mm. from each other. The above dimen lecreases the cup depth his latter observation 
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may be explained by the fact that a rough punch 


tends to prevent uniform stretching of that part of 


the bulge in close contact with the punch nose. 
Increased stretching then takes place at positions 
remote from the pole of the bulge with consequent 
necking and premature fracture at such positions 
A reduction of lubrication would be expected to 
have a similar effect. Increased sheet-holder 
pressure tends to prevent drawing in of the flange 
and decreases cup depth. 

As an example of the sort of variation which may 
be expected between different operators and 
different hand operated Erichsen test machines the 
results of Kokkonen and Nygren in Sweden are of 
interest A criterion for uncertainty, in a series 
of measurements, as the interval within which 
would fall 95 per cent of the results, was used. The 
uncertainty of measurement made on a given 
material in a given machine was 0.4 mm. for a 
single impression, 0.2 mm. for the mean of five 
impressions and --0.1 mm. for the mean of ten 
impressions. Thus, the uncertainty of measurement 
in a given machine can be reduced to a very 
acceptable level by considering not less than five 
impressions. When considering the uncertainty of 
measurement using a machine arbitrarily selected 
from several available to the investigators, the 
uncertainties were -- 0.7 mm. for a single impres- 
sion, and -- 0.6 mm. for the means of either five 
or ten impressions. In this case, the total uncer 
tainty cannot be diminished appreciably by con 
sidering a large number of impressions from one 
machine since the major part of the uncertainty is 
due to differences between machines. Considering 
these results, whereas materials may be differentiated 
from one another with reasonable sensitivity using 
one machine and one operator, the sensitivity using 
an arbitrarily chosen machine is poor 

rhe remarks on the Erichsen test so far have 
concerned only the hand-operated machines using a 
positive clearance for the sheet in the blankholder 
Recent developments have gone a long way to 
improve the accuracy of the test. Electrohydraulic 
test machines are now available (Fig. 12), which 
allow closer control over the degree to which the 
sheet can be drawn in from the sheet holder and 
automatically indicate the punch penetration to 
fracture. The sheet is held in the sheet-holder 
either with a positive clearance, which may be set 
more accurately than with the hand machines, or 
with a specified hydraulically loaded sheet-holder 
pressure The movement of the punch, by 
hydraulic means, is smooth and easily regulated 
and the end-point is indicated by the automatic 
stopping of the machine at the point when the 
resistance to the punch just begins t t 
fracture 


decrease a 


Further improvements have been achieved in 


certain European countries by revising the specifica 


658 


on of the test conditions. Briefly the Euronorm 
version of the test differs in no way on tool 
dimensions, although tolerances are quoted, but the 
minimum specimen width is given as 90 mm., the 
specimen is subjected to a sheetholder pressure of 
1,000 kg. instead of positive clearance, and the type 
and degree of lubrication (by graphitized grease) is 
specified. The closeness of the centre of impres 
sions to the edge must not be less than 45 mm., and 
to each other, 90 mm. In the present author's 
opinion there is no doubt that this new specification 
increases the reproducibility of the Erichsen test 

[he appearance of the outer surface of the dome 
produced in the Erichsen test is a useful indication 
of certain sheet properties. The degree of roughness 
of the dome is closely related to the average grain 
size of the metal and grain-size may be estimated 
by comparing a specimen surface with a series 
standards at low magnification The mode of 
fracture is also of interest in that an almost con- 
tinuous circle around the wall of the dome is an 
indication that the sheet does not possess markedly 
directional properties. On the other hand, straight- 
line fractures are indicative of directionality. 


‘ 


Other cupping tests work on similar principles 
E The Avery test uses the same 
page 674 


to tt 


richsen tests. 
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QUALITY CONTROL 


in the Production of Steel 


Sheet for Deep 


Drawing and Pressing” 


By W. O. THOMAS, A.LM. 








Introduction Most strip mills employ a quality adviser wh« 
"THE rapid growth of the motor-car industry jecides steel grade and the processing treatment 
during the past 30 years has led to an increasing which must be employed for new orders. The 
demand for cold-reduced sheets. This demand decision is based mainly on examination of the 
has been met by the rapid development of new pressed component or photographs and drawings 
strip-mill capacity. Another important feature in of the pa Sometimes a scribed blank is pressed 
the growth of the industry is the evolution in the « € maximum increase in area is measured 
shape of motor cars from the simple shapes of 30 he increase in area gives an indication of the 
years ago to the streamlined intricate shapes of luctility necessary to give a satisfactory performance 
today. Presses of greater power and speed produc- n that particular job 
ing deeper and more intricate pressings demand a [he quality adviser stipulates the steel grade 
steel sheet of improv ed ductility and surface quality hot-mill finishing and coiling temperatures, per 
To maintain and improve a high standard of ‘ntage cold reduction, annealing cycle and 
quality an exacting quality control system 1 percentage temper rolling for all orders In 
essential throughout all stages of processing from practice, however, finishing and coiling tempera 
raw materials to finished sheet tures are standardized for all EDD material, the 
The main criteria of quality of cold-reduced percen cold reduction is determined by the 
sheet are ductility and surface finish The trade On red gauge and hot-mill limitations. while the 
terms employed for both these are defined in percentage of temper rolling is determined by the 
Table I surface quality required by the customer. Thus the 
The sheet-user decides which surface quality main controls left to the quality adviser are steel 
is required for a particular part and the supplier grade and annealing cycle 
normally decides the standard of ductility required In the United Kingdom and U.S.A. deep-drawing 
steels are rarely supplied to a specification but to do 
a particular job. If the scrap panels and panels 


‘quiring repair due to ductility or surface defects 
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exceed an agreed percentage then a claim may be Steel Making 
made against the steel producer. [ypical pit analyses for steel ingots destined 
If a part gives trouble under the press which can .P_D. sheets are shown in Table III 
be attributed to lack of ductility the routing i Rapid and accurate chemical analysis is achi 
reviewed and future orders may be applied from a__ by the use of modern direct-reading method 
superior steel grade and/or te given a longer analysis such as the quantometer and quant 
annealing soak ume. Equipment for rapid transportation and prepara 
Where persistent trouble is experienced the us: f samples is employed. 
ot stabilized EDD steel may be recommende d The major open-hearth plant problem 
1 a low carbon, phosphorus and suly 
Material Control ontent in the cians me. With the us 
rhe first essential in producing EDD steel is vgen during refining the removal of carbo 
correct analysis. To achieve the desired specifica Iphur to low levels is simplified. Oxyg 
tions in the steel plant, close control of hot metal blowing commences when the carbon level 
and scrap chemical composition is imperative. A between 0.3 and 0.4 per cent and 
typical analysis of hot metal for the basic open _ the specification is reached. 
hearth and V.L.N processes 1S shown in Table II The control of sulphur conte! 
V.L.N. Very Low Nitrogen steel produced by furnace metal and the steel scrap, ¢ 
oxygen ‘steam blowing for the whole of the blow in’ minimum practical amount hi 
the bottom-blown basic pneumatic process). into the charge, but unfortunately 
Che hot metal from the blast furnaces is stored from the furnace atmospherc 
in a mixer which, besides acting as a reservoir, will during the melting of the charge 
even out variations in analysis of the blast-furnace pick-up is generally minimized by 
metal fed to the open-hearth furnaces or converters ulphur content of the fuel oil 
: ilica content of the limestone anc 
Steel Scrap the furnace are also controlled 
A low level of nickel, copper and tin is essential Carbon pick-up occurs from the 
in steel of EDD quality and as the removal of these additions, thus regular check 
elements is not possible in the steel-making processes 
the amount introduced must be rigidly controlled some special grades a low-carbon fe 
Steel scrap, (ingot ends, scrap slabs) from E.D.D. used, this, however, is not econo 
material is segregated during processing and fed e temperature of the n 
back to E.D.D. charges. Scrap which is foreign furnace bath is important for a number 
to the works (bought scrap, engineering scrap) is High temperatures may Cause excessive ¢ 
analyzed to ensure that material which is high in of the furnace hearth, redu 
“tramp” elements is not introduced t larg increasing the amounts 
intended for E.D.D. sheet clusions present in the 
The pneumatic processes, being relatively small he low carbon content 
consumers of scrap compared with the open-hearth t of a high state of 
processes, generally have an advantage in thx bath temperatures further 


of “tramp elements’ of oxidation to an undesit 


; 
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Too low a tapping temperature can result in 
poor teeming conditions giving a poor ingot 
surface and also “skulling”’ 1.e. solidification 
of some metal in the ladle 

From experience the optimum tapping tempera- 
ture at Abbey Works was found to be 1,570 to 
1,590 C. This is now standard practice and the 
metal temperature is frequently measured by quality 
control staff using platinum / platinum-rhodium 
immersion thermocouples 


Deoxidation 
I'wo main grades of steel are used for E.D.D 
material, are rimmed and stabilized; th 
compositions are very similar except that stabilized 
steel 1s completely deoxidized killed by the 
addition of aluminium either to the ladle or the 
nould. Rimmed steel is only deoxidized to the 
extent necessary to obtain a level rimmer in the 
mould The ferro-manganese addition brings the 
manganese level to specification but manganes 
too weak a deoxidizer for this addition to safhce 
a control on highly-oxidized rimming steel. ‘The 
addition of manganese is made primarily to alleviat« 
hot shortness and further deoxidation is normally 
This is ied out by aluminium 
additions to the ladle and the mould It 
object of most rimming-steel manufacturs 
deoxidize mainly in the ladle, so that only relati 
additions are 


these 


necessary Cart 


small corrective required in 
mould 
f 


The assessment of the state of oxidation o 


molten steel in the furnace is very difficult arious 
control methods are employed such as relating tl 
aluminium additions to the ladle to the rate of 
carbon drop, carbon content at tap, 
manganese at tap, iron content of the slag and 
temperature at tap. The method or combinatior 
f methods generally determined by 
practical experience at each melting shop he 
od used at the Steel Company of Wales Ltd 
is based on the carbon at tap, rate of carbon drop 


and iron content of the slag 


residual 
1 
i 


used is 


Rimmed Steel 
here are four main reasons why 
widely used for deep-drawing purposes 
A better surface can be obtained because 
removal of non-metallic inclusions from near 
the surface by the flushing action of the 
produced by the rimming action (carbon 
monoxide is formed by the action of dissolved 
residual carbon in the 


rimmed steel 


; 


gases 


oxygen or FeO on the 

melt 

rhe rimming action FeO ( CO Fy 
} 


as 


removes as much as 0.015 per cent of t 
residual carbon in the melt. Thus the sheet 
carbon content of rimmed steel is generally 
considerably lower than that of the ladle 
metal. 
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A higher ingot/slab yield is obtainable 
because of the absence of the deep-seated pipe 
cavity which is present in killed steel 
1. Complete deoxidation with silicon or 
aluminium would increase the tensile strength 
and hardness 
A disadvantage is that chemical segregation 1s 
greater than in a killed steel. The top of the ingot 
is the most heavily segregated portion, thus the top 
35 per cent of rimmed steel ingots is not used for 
difficult E.D.D. jobs, but is applied to flat work 
[his greater amount of segregation is the 
paid for the relatively rim. During 
pure iron tends to solidify first, 
liquid in carbon, sulphur and 
bubbles up the 
tion of metal 
is circulation 
immediate 


lid liquid interface and relattvely 


pure 
ication 
g the adjacent 
The flow of ga 

circula 

Th 

iid from the 


1Gt 


remaining liquid 


carbon, sulphur 


; 
lidify, tn¢ 


the enriched 
irculation 
ponsible for 
acteristic of 
brought 
lation in the 
om 
vill also be 

otf sheets 
controlled by th 
ind the vigour of 
imes give less 
t he practice at 
of Wales Ltd. is to allow the 
before the 


hort rimming t 
irbon loss 
4 minutes 

sed by plating. Plating 

surface so the gas bubble: 
subsequent pressure build-up 

between FeO and carbon 

numbers of “top cuts 
orders, and being 

msiderable hindrance to strip-mill pro- 
acute embarrassment to most 
Many American 
‘m by using thinner 

ximum segregation 

conven- 
whole 


1S an 


ingots 0 


and 

an be applied to E.D.D. orders 

ther way of overcoming this major difficulty 

bottle-top ingots in which the metal 

adding sufficient aluminium at 

Ihe ingot top is constricted and a 
1 in the top opening after 


is suppressed when 


ross-section 


f 
consequently the 


use of 


to rise by 


insertec 


rimming action 
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the metal rises to the cap. A diagram illustrating 
the top portion of a bottle-top mould is shown in 
Fig. 1. Fig. 2 shows a typical bottle-top ingot 
The time between finish teeming and cessation of 
rimming is generally between 2 and 5 minutes, 
this time is sufficient to give a_ satisfactory 
rim thickness with minimum segregation. The 
mechanical properties of sheets from bottle-top 
ingots vary less across the width and from top to 
bottom of the ingot than do sheets from open top 
rimmed ingots, this is a distinct advantage to the 
consumer. The shorter rimming time gives a 
lower carbon loss, thus a lower tap carbon level is 
necessary for bottle-top steel than for the equivalent 
open top quality. Because of differences in ingot 
structure the ingot ‘slab yield of bottle-top steel is 
higher than that of open-top steel 

The type and amounts of non-metallic inclusions 
present in rimmed steel have an important influence 
on the mechanical properties of the finished 
product. The amount of exoginous inclusions is 
influenced by steelmaking, ladling aid teeming 
practices, as well as by choice of refractory materials 
The state of oxidation in the bath, and \he deoxida- 
tion practices employed, both influence the type 
and amount of indigenous inclusions in the steel 


SURFACE QUALITY OF RIMMED STEEL 
The deoxidation and teeming practices 
extremely important effects on the ingot, 
subsequently, the sheet surface condition. 
It has already been remarked that one of the 
important advantages of rimmed steel is that the 


have 
and 
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elatively free of non-metallic inclusions, thus 
The surface condition 


rim is f 
a better surface is obtained 

of slabs from rimmed ingots depends, to a large 
extent, on the distance of the blowholes from the 
Blowhole depth depends on 
vigour of the rimming action, which, in turn 
controlled by the state of oxidation of the metal 
when tapped and by the deoxidation techniques 
employed. Fig. 3 shows the effect of state of 
oxidation on depth of blowholes Ihe surface 
blowholes in the over-oxidized ingot are attributed 
to a rapid gas evolution, not just at the cold surface 
yf the mould, but throughout the mass of liquid 
The mould is filled with froth, some bubbles of 
which are trapped on the surface to give the type 


ingot surfaces. the 
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ot blowholes 
top of Fig. 3 


In addition an over-oxidized steel is 


shown in the corner sample at 


undesirable 
because of 

|. Excessive segregation 

Lower slab yield 

3. Surging during filling 

Surging causes the metal level to rise 
leaving a chilled shell on the mould wall termed a 
“lap”. This lap gives a serious slab defect. In a 
highly-oxidized steel the evolutior 
tends to give a frothy liquid metal condition and a 
sudden escape of the gas allows the liquid to drop 
in level. This may occur on numerous occasions 
during the filling of the ingot as well 
teeming level 

Under-oxidized steel 
of Fig. 3) is undesirable 
of the blowholes to the 


and fali 


vigorous gas 


aS at top 
corner sample at bottom 
of the proximity 
ingot surface. With this 
degree of oxidation the gas evolution is net so 
vigorous and the ferrostatic pressure of the metal 
in the mould may be sufficient to entrap the gas 
bubbles. The metal level after teeming is 
completed, hence the term “rising rimmet Phis 
type of ingot, as well as the highly over-oxidized 


because 


rises 
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ig has blowholes close to the surface and 

consequently may give rise to sever¢ slab surtacc 
have various names é.g 

spongy surface’, or “dryness” he 

n as numerous fine cracks over the slab surface 
form of the defect is shown in Fig. 4 

At the optimum oxidation level (corner sample in 

of Fig. 3) the gas evolution at the surface 

with the gas bubble formation in the 

solidifying steel. Steelmaking, and ladle and mould 

deoxidation practices, are aimed at giving this type 

of ingot. Aluminium additions to the ladle have 

been described; final control of the state 

oxidation is carried out by the addition of 

relatively small amounts of aluminium to the mould 

Finely-powdered iron ore, scale, sodium fluoride, 

sometimes 

under 


which “reeds 


detects 


defect 


already 


‘ 


“rimming agents’ are 
rimming action ol 
evolution is sluggish 


or commercial 
added to improve the 


xidized ingots where gas 


Splash 


lash 1 ulty 


which affects 
ingots Phis 
removed 
termed 


rimmed and stabilized steel 
to “‘shell’’ on slabs and if not 
tl defects 


1¢ sheet surface 
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“slivers”. 


Fig. 5 shows “shell” on a slab and Fig. 6 
illustrates the resulting sheet defect termed a “‘sliver” 

The metal stream from the ladle hits the cast- 
iron bottom pad on which the mould rests with 
considerable force and molten metal may splash 


and solidify on the mould wall. A sudden change 
in teeming rate from slow to fast may cause the 
metal to surge up the mould wall leaving a solidified 
Shell. Poor teeming streams, such as splaying 
streams, which may strike the mould walls are 
another cause of splash defects. 

Most steel-makers arrive at their individual 
solutions to the splash problem. Splash cans are 
frequently used to prevent the splashed metal from 
reaching the mould walls. Mould dressings of 
various kinds are sometimes used, in theory—the 
coating prevents the splashed and solidified metal 
from adhering to the mould wall, the piece then 
falis into the molten pool and melts. The problem 
of splash can be overcome almost completely by 
employing bottom pouring instead of top-pouring 
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used for D.D 
non-metalli 


This method, however, is rarely 
steels because of (1) the increased 
inclusions picked up from the refractory trumpet 
and runners and (2) higher production costs. 

When top pouring the force of the molten steel 
striking the cast iron bottom plate gives excessi\ 
wear and hence high bottom plate consumption 
This can be overcome by laying refractory brick 
inserts in the bottom plate, and protecting these by 
mild-steel pad plates. When eroded the bricks car 
be replaced. 

Stabilized Steel 

Aluminium-killed E.D.D. mainly 
because of its non-ageing properties, the aluminium 
may be added either in the ladle or the mould 
When mould stabilization is employed, the product 
is called rimmed-stabilized steel. 

From the ductility angle, apart from its 
ageing characteristics, stabilized steel has 
advantages over rimmed steel. It is slightly cleane1 


steel is used 
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and segregation is less, thus whole ingot application 
employed. The disadvantages are: (1 
no carbon loss in the mould from ladle 
stabilized steel and only a slight in rimmed 
stabilized steel; (2) the aluminium content must 
be rigidly controlled, generally 0.03 to 0.04 per 
cent is ideal. Below 0.02 per cent the steel may 
show ageing, and with increasing aluminium 
contents the sheet is fully stabilized but the hardness 
increases. The distribution of aluminium is good 
in ladle-stabilized steel, but may give occasional 
difficulties in the rimmed - stabilized variety 
Various methods are used by different plants to 
ensure proper distribution of aluminium in rimmed- 


can be 


there 1s 
loss 


stabilized steel 


Surface Quality of Stabilized Steel 


Relatively large amounts of alumina are formed 
during complete deoxidation and some of this 
alumina is washed towards the mould wall giving 


aluminium stringers at the ingot surface Chus 
ladle-killed steel requires heavy surface dressing in 
the slab yard. This difficulty is largely overcome 
in rimmed-stabilized because the ingot 1s 
virtually a rimming-steel ingot during filling. The 
aluminium additions (which amount to 3 Ib. per 
ton at Abbey) are made between 12 and 18 in. from 
top teeming level and the force of the stream is 
sufficient to distribute the aluminium throughout 
the ingot. The rimming action during filling 
gives a pure rim, thick enough to overcome the 
problem of aluminium stringers. 
Rimmed-stabilized steel overcomes some of the 
surface problems, but it still has the disadvantage 
of a low ingot slab yield compared to rimmed steels 
The loss of product due to poor surface and low 


steel 
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slab yields has stimulated much research to improve 
the quality of aluminium-killed steels and to develop 
new steels which might replace it. It was found that 
small additions of vanadium or boron added to 
rimmed steels resulted in sheet which was 
non-ageing, even though it rimmed satisfactorily 


steel 





Thus it was possible to produce a non-ageing sheet 
steel which had the good surface quality of rimmed 
steel, rather than the poor surface of ladle-killed 
The slab yields are also higher. 


aluminium steel. 

The commercial use of vanadium and boron 
rimmed non-ageing steels is not yet widespread. 
This is due to (1) difficulty in obtaining a sufficiently 
high boron or vanadium content without excessive 
loss, and (2) difficulty in maintaining the rigid 
control necessary in both the hot mill and annealing 
plants in order to obtain the low level of uncombined 
nitrogen necessary to avoid strain-ageing. 


Het Rolling 

A minimum standing time (1.e. time from finish 
teeming to moving the train) is necessary, depending 
on the ingot size. This is in order to avoid any 
danger of blowing or bleeding during transit. 
The ingots are stripped at least 14 hr. after 
“finish teem” and charged to soaking pits for 
heating prior to slab rolling. The soaking tem- 
perature for rimming steels is about 2,350” F. 
(1,288° C), the furnace atmosphere should be 
slightly oxidizing so that the scale formed is easily 
removed during rolling. If the soaking period is 
prolonged or the atmosphere too oxidizing, sufficient 
surface metal may be removed by scaling to expose. 
subcutaneous blowholes resulting in seamy slabs. 
Some loss of surface by scaling is beneficial because 
shell can be partly or wholly removed. 

At Abbey Works, the ingots are rolled to slabs 


in a universal mill which has one horizontal, and one 
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The ingot sizes are usually 
to du 


vertical pair of rolls. 
designed to give two slabs 18 ft. 5$ in 
thick. The finishing temperature at the slabbing 
mill should be about 2,000° F. (1,093° C.). Some 
mills can roll directly to coil by passing the slabs 
direct to the strip mill. This, however, requires 
co-ordination of the slabbing and strip mill 
schedules, which is difficult to achieve. 

Many strip mills are provided with machine 
scarfers so that the surfaces, edges or both can be 
removed. Machine scarfing of all surfaces 
normally practised on all slabs for F.F. orders 

The slabs are identified by mechanical stamping; 
transferred to the slab yard and allowed to go cold 
They are then scarfed by hand if necessary. The 
efficiency of these scarfing operations determines 
to a large extent the final surface quality of the 
sheet with respect to steel defects. 

The slabs are reheated in slab reheating furnaces 
prior to rolling to strip in the strip mill Phe 
furnace soak zone temperature is generally 2,300 to 
2,400 F. (1,260 to 1,316° C 

The slabs pass through a scale breaker, 4 roughing 
mills, (the slab is in only one roughing mill at a 
time) and onto the delay table. The partly rolled 
slab passes through the secondary scale breaker and 
through the 6 finishing mills onto the run-out 
table and thence to the coilers. Water sprays ar 
used between each finishing stand to keep tl 
surface free from scale. The run-out table at 
S.C.O.W. is 103 yards long and is equipped wit 
specially designed water jets to cool the strips t 
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the required coiling temperature. Fig. 7 shows a 
general view of the finishing stands and delay table 
of a hot-strip mill. 

Hot-strip mill practice has an extremely important 
effect both on the surface quality and ductility of 
the finished product. The hot-rolled grain size 
and carbide size are controlled mainly by the 
finishing and coiling temperatures in the strip mill 
The finishing temperature is measured by a radiation 
pyrometer situated immediately before the last 
stand of the strip mull, the surface temperature at 
the middle of the width is recorded. The coiling 
temperature is recorded by a similar instrument 
placed at the end of the run-out table and just in 
front of the coilers 

The effect of mill temperatures on the hot band 
structure is shown schematically in Fig. 8(' The 
optimum structure of uniform equiaxed grain-size 
with finely dispersed carbide particles is obtained 
by finishing above the upper critical temperature 
Ar,) and coiling below the lower critical (Ar 

The specified finishing and coiling temperatures 
at Abbey Works for both E.D.D. rimmed and 
stabilized coils are 1,600 to 1,670° F. (871°C to 
910° C) and less than 1,200 F. (650 C.) respec 
tively. Coils with temperatures outside these 
limits are rejected 

Hot-mill treatment has an important effect on 
the final grain shape of Al.-killed stabilized steel 
In order to obtain the desired pancake grain- 
structure after annealing, full solution of the 
aluminium nitride and retention of this compound 
in solution is essential This is achieved by 
quenching rapidly and coiling below 1,200 F 
650° C.). 


When the finishing and coiling temperatures are 
both high a uniform coarse-grained structure with 
massive carbide particles results. This structure 1s 
due to normal grain growth and would give, after 
cold reduction and annealing, a product with a 
fairly coarse grain-size and carbides in stringer 
forn Though the steel would be soft, there might 
be a tendency to give an “orange-peel” effect on 
pressing due to the coarse grain rhe stringer 
carbides would reduce the ductility in the transverse 
direction 

When the finishing temperature is low (below the 
Ar,) and the coiling temperature low, the grain-size 
An extremely 
obtained by 


coarse at the surface 
would be 


will be mixed 


coarse surface grain-size 


coiling hot 
Finishing at a still lower temperature, (near the 
Ar,) results in elongated ferrite grains; with a low 
coiling temperature this structure is retained, but 
a high coiling temperature results in an extremely 
coarse grain-size 
results from 
result of 
nuclei 


grain-size which 
finishing cold (below the Ar,) is the 
recrystallization from a small number of 
after a small amount of cold working 

Ihe phenomenon of abnormal grain growth by 
annealing following small amounts of cold work was 
investigated by Edwards and Pfeil(‘) who by 


Ihe coarse 


trolled small amounts of cold work followed by 


cont 


low-temperature annealing produced large single 


crystals of low-carbon steel 
Ihe finishing temperature is affected by 
|. The slab reheating furnace temperature. 
2. By holding the slab on the delay table prior to 
entering the finishing stands 
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3. The strip speed. 

Holding slabs at the delay table or running at a 
slow speed would lower the production rate so the 
finishing temperature, in practice, is controlled by 
the furnace temperature. 

The coiling temperature is affected by the above 
factors, also by the finishing temperature and the 
water sprays on the run-out table. In practice 
control is exercised by varying the number of spray 
banks in operation. 

An important point in the control of strip mill 
operation is the relationships which exist between 
mill speed, gauge, finishing and coiling temperatures 
Higher mill speeds and/or heavier gauges give a 
higher finishing coiling temperature for a given 
slab temperature and run-out table water spray 
practice. 

It should be noted that the temperature of the 
strip during rolling varies through the cross-section, 
the surfaces and edges obviously being colder than 
the interior, the hot-mill structure is affected by 
these temperature differences. 

The effects of an unsatisfactory hot-rolled struc 
ture cannot be eradicated by subsequent cold 
reduction and annealing, thus it is extremely 
important that the hot-rolling temperatures are 
rigidly controlled. 


Surface Quality 

The major defects originating in the hot-mill 
which affect the final product if proper control is 
not exercised are 

1. Scale defects—Rolled-in-scale and fleck scale 
High-pressure water sprays (up to 2,300 Ib. ‘sq. in 
are used to remove primary and secondary scale. 
Low water pressure, blocked spray nozzles, 
improper reheating furnace atmosphere control can 
all lead to trouble 

2. Pits and Scrap Marks.—These are caused by 
small pieces of steel, detached from the edges or 
surfaces, being rolled into the surface. 

3. Scratches and Roll Marks.—-Also give defects 
which affect the finished product. Regular 
thorough examinations of the hot-rolled strip and 
immediate corrective action in the case of trouble 
can be effective in minimising surface 
originating in the hot-mill. 


defects 


Pickling 

The next process is the removal of the scale iayer 
in the continuous pickle lines. The major surface 
defects which can be introduced at the pickle lines, 
are overpickling, underpickling, scratches, digs 
caused by soft pinch rolls and coil break. Coil 
break is the result of discontinuous yielding on 
uncoiling, and during bending in the scale-breaker 
Fig. 9 illustrates a typical example of coil break on 
cold-reduced and annealed sheet 

Careful observations of the surface condition at 
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this stage and prompt action to correct defects 1s 
important. The acid content is regularly checked 
i 


and the temperature continuously recorded 


Cold Reduction 

Cold reduction to the gauges required for E.D.D 
material is normally performed on a 3- or 4-stand 
tandem mill. 

The amount of cold 
important factor in the grain-size of the finished 
Larger amounts of cold reduction reduce 
the recrystallization temperature and 
smaller grain-size. The ideal amount of 
reduction is 40 to 45 per cent, less than this would 
give a coarse grain-size with the undesirable 
“orange peel” appearance on pressing. Above 
45 per cent increasing amounts give rise to a smaller 
grain-size. In practice the limitations of the hot 
rolled coil dimensions frequently necessitate heaviet 
degrees of cold reduction than this ideal, e.g. with 
an ordered sheet size of 60 in 0.036 in. the hot 
band gauge at Abbey is 0.088 in., giving just under 
60 per cent cold reduction It is extremely 
difficult for a hot-strip mill to roll 60-in 
to a thinner gauge than 0.088 in 

Another effect of reduction is that 
mentation of coarse and stringer carbide particles 
can occur particularly when the reduction is heav\ 


reduction given 1S an 
sheet 
gives a 


cold 


wide sheet 


cold trag 
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Stabilized steel because of its aluminium content 
tends to have a finer grain than E.D.D. rimmed 
steel given similar processing conditions. The 
smaller grain-size would increase the hardness and 
in order to avoid this the percentage cold reduction 
on stabilized steel is 50 per cent maximum wherever 
possible 

Che cold-mill treatment, besides being important 
from the ductility angle, plays an important part in 
the final surface quality. Surface defects can be 
caused directly or indirectly. Some defects arising 
directly from cold-mill processing are roll marks, 
water stains and pits and scrap marks. 

Wrench marks are defects arising indirectly 
from cold reduction. These are the result of 
pressure welding during annealing which causes 
laps of the coil to stick to one another. This 
sticking of wraps together causes irregular unwinding 
of the annealed coil on skin passing which is 
sufficient to give the defect shown in Fig. 10. This 
defect is very similar to coil break in that it is the 
result of discontinuous yielding. Skin passing is 
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not always heavy enough to remove the marks. 
Rigorous precautions are normally taken to 
minimise the incidence of these defects. The 
annealing temperatures cannot be reduced because 
they are essential in order to achieve the required 
high standard of ductility. Control is, therefore, 
exercised on the pressure between the wraps of the 
coil by regulating the coiling tension at the tandem 
mill and by control of cold reduced shape. The 
surface roughness of the cold-rolled strip affects the 
level of wrench mark rejections. This could be 
attributed to one or both of the _ following 
mechanisms 
1) A rough surface 
contact and thus requires less stress to part 


reduces the surface area in 


the two sticking surfaces. 
A rough surface holds a larger amount of the 
cold reduction lubricant residues, the 
clean surface may inhibit pressure welding 
A minimum surface roughness of 60 muicro-inches 
is considered desirable at Abbey Works; other mills 
may have different levels to suit their own practice. 
his rough surface finish is obtained by using 
shotblasted rolls in the final stand of the tandem 
mills Ihe shot-blasting practice is rigidly con- 
trolled and the surface roughness of the finishing 
rolls and the coils is measured. Care must be taken 


less 


that the shotblasted pattern imprinted on the sheet 


is not coarse otherwise surface coarsening on 


pressing may arise 


Annealing 

Ihe cold-reduced material has to be heat treated 
to restore its ductility (lost during previous cold 
work) by controlled recrystallization of the deformed 
grain structure. The heat-treatment process applied 
to cold-reduced sheet steel consists of heating to a 
temperature below the lower critical temperature 
Ac, approx. 1,330 F 721 C.), holding at 
this temperature for a specified time and furnace 
This type of annealing is termed 
“process” or “sub-critical’’ annealing. 

Commercial annealing experiments at the Re- 
public Steel Corporation, U.S.A.(°) have shown that 
only partial relief of the cold-working stress was 
achieved by a soaking temperature of 1,150° F. 
621 C.) for three hours; and full stress relicf was 
obtained by a temperature of 1,180 F. for 12 hr 
638 ¢ Higher temperatures and longer soak 
times increase the grain-size as well as bringing 
about coalescence of the carbides. As previously 
mentioned the final grain-size and carbide structure 
of the annealed product depends on the structure 
of the hot-rolled band and the percentage cold 
reduction as well as the time and temperature of 
annealing. The rate of heating also has an import- 
ant effect on the final grain-size but in box annealing 
rapid heating rates cannot be achieved so this 
factor is not of practical significance 


cooling 
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of annealed EDD shee 
Stabilized ste Pancake grain structure 


bottom Rimmed steel Equiaxed grain structure 


The ideal structure of E.D.D. rimmed steel is an 
equiaxed ferrite grain-size of A.S.T.M. size 6 with 
randomly distributed small spheroidal carbide 
particles. In practice, because the percentage cold 
reduction is usually 50 per cent. or above, the grain 
size is normally A.S.T.M. 7. Typical micro- 
structures of rimmed and stabilized cold-reduced 
and annealed sheet are shown in Fig. 11. 

Stabilized steel normally has a pancake grain-size 
due to the presence of aluminium nitride particles 
The pancake appearance of the grains is due to 
elongation of the annealed ferritic structure in the 
direction of rolling. This is attributed to an 
inhibiting effect of aluminium nitride precipitation 
on the recrystallization of the grains during anneal- 
ing. The preferential precipitation of aluminium 
nitride (which has been held in solution during hot- 
rolling) before reaching the recrystallization tem- 
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perature mechanically obstructs the development ot 
an equiaxed structure. Thus, some of the elongated 
condition of the severely strained, cold-reduced 
structure is retained. The pancake grain structure 
is associated with a drawing performance on 
critical applications superior to that of rimmed 
steel(*). The ideal temperature for annealing 1s 
just below the Ac, (1,330° F.), but at this tem- 
perature there is a distinct possibility of sticking 
together of wraps of the coil. In addition, the 
solubility of carbon in ferrite at 1,300° F. (704° C 

is stated to be about 0.02 per cent; if the Ac, point 
is exceeded further carbon is taken into solution in 
Austenite. These dissolved carbides on cooling 
may form massive carbides or pearlite at the grain 
boundaries with consequent inferior mechanical 
properties. Coarse carbides may also give troubles 
on enamelling and hot-dip tinning applications. 

Because of the dangers of sticking and coarse 
carbides the temperature for E.D.D. steel 1s 
generally below 1,300 F. (704 C.) a typical 
annealing cycle is(*): 

30 to 40 hr. 

weight. 

12 to 32 hr. soak at 1,250° F. (677°C. 

depending on the difficulty of the job. 

60 hr. cooling to 200 F. (121° C.). 

The annealed coil is removed from the annealing 
base when the temperature is below 200° F. (120° C. 
and is then allowed to cool to room temperature 
before skin passing. Large fans are frequently 
used to reduce the cooling time between annealing 
and temper rolling. It is extremely important that 
coils are quite cold (below 75 F.) when temper 
rolled. The rate of strain ageing will be accelerated 
if coils are temper-rolled while warm, the actual 
rate of ageing will, of course, depend upon the 
temperature. Annealing can be carried out in coil 
form or sheet form, nowadays the bulk is coil 
annealed. Sheet annealing is normally employed 
for material which is required in the non-skin 
passed condition. This is because uncoiling after 
annealing gives rise to coil break (7.e. discontinuous 
yielding) which can be rectified only by temper 
rolling 


depending on charge 


heating 


Surface Defects 


Sand pits and discoloration are important 
surface defects introduced by annealing. Sand 
pits are caused by lack of positive pressure within 
the inner cover causing particles of sand from the 
seal to be drawn onto or into the coils. These sand 
particles may be rolled into the surface during 
temper rolling. 

If oxygen or any oxidizing gas contaminates the 
neutral atmosphere then the sheet surface may be 
oxidized and a blue colour results instead of the 
desired bright surface finish. Stripping too early 
may give rise to straw coloured sheets. 
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Modern Developments ia Annealing Practice 

There are two methods of improving the 
production rate in the annealing operation, the 
first method is to build larger furnaces and thus be 
able to process greater tonnages during one cycle 
of operation. The other method is the use of a 
small charge with a fast furnace time. This is the 
principle used in the development of the single 
stack coil furnace where charges of 60 to 90 tons of 
steel are annealed with a short furnace cycle 

Multiple-stack furnaces, because of their con- 
struction, may have an uneven heating rate within 
individual coils as well as within each stack of 
coils. In single-stack furnaces, a faster and more 
even heating of the charge is possible, with the 
result that shorter cycle times are possible. The 
hardness and grain structure of the single stack 
furnace product is more uniform than that from 
multiple stack furnaces 


Continuous Annealing 

Continuous annealing is widely used for the 
annealing of steel for tinplate. 

A typical temperature time cycle for 
continuous annealing of steel for tinplate is 

1. Heating from room temperature to 1,200 | 

co 1,350" F. (650°C. wo 70" C. 7 to 20 
seconds). 

Soaking at the annealing temperature 
17 seconds). 

“Slow” cooling from the annealing tempera- 
ture (12 to 27 seconds 

“Fast”? cooling from about 900° F. (480° ¢ 
to just above room temperature (31 to 65 
seconds). 

Because of the thicker gauge, lower percentage 
cold reduction and the need for excellent ductility 
the continuous annealing of E.D.D. sheet presents 
special problems. Considerable research is in 
progress to develop a method of continuously 
annealing sheet to E.D.D. standards of ductility 


5 to 


Open-coil Annealing 

Open-coil annealing is rapidly extending in 
application. Because the wraps of the coil are 
separated, the inert atmosphere may penetrate 
between the wraps thereby considerably increasing 
the rate of heat transfer. Much faster heating and 
cooling rates and shorter soak times are possible 
than in the conventional box-annealing process 
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Ihe product is uniformly annealed and, subject to 


steel base and hot-mill practice variations, has 
uniform ductility and grain-size. This process has 
many possibilities for making different qualities of 
steel, e.g. decarburizing and de-nitriding, etc. The 
manufacture of single-coat sag-resistant enamelling- 
grade steel by this process is already a commercial 
proposition. The possibilities of manufacturing 
non-ageing steel by decarburizing and de-nitriding 
during open coil annealing are being investigated 
Another important advantage of the process is 
that the sticking of wraps together cannot occur and as 
a result wrench marks are no longer troublesome 


Temper Rolling 

['ypical mechanical properties of annealed E.D.D. 
sheet are 

In the annealed condition the pronounced yield 
elongation results in the formation of stretcher- 
strain (“Liiders lines”) when the percentage 
extension during cold working is less than the 
percentage yield elongation (1.e. during a light draw 
or in the early stages of a tensile test). Stretcher- 
strain markings would still be visible after painting 
and are not permissible for parts where the surface 
finish is of importance, e.g. outside panels of motor 
car bodies. The formation of stretcher-strain 1s 
closely connected with the yield-point elongation 
and in general the severity of the marking depends 
on the extent of the yield elongation. Fig. 12 shows 
severe stretcher-strain marking 

rhis yield elongation can be removed by temper 
rolling; Polakowski(*) has shown that the high 
residual stresses introduced into the sheet by the 
rolling process are responsible for masking the 
yield-point elongation 

If the temper-rolled sheet is stored at room tem 
perature the yield elongation returns, together with 
the susceptibility to stretcher-strain formation 
rhis return of the yield elongation is accompanied 
by an increase in yield strength, hardness and a 
decrease in ductility. These are the manifestation 
of strain age hardening The mechanism of the 
discontinuous yield point and strain-ageing of mild 
steel have already been dealt with in this series of 
lectures and so will not be discussed in this 
paper 

If the steel has been stabilized with aluminium 
during steelmaking, strain-ageing does not occur 


and once the initial yield point is removed by 


I\ 





temper rolling it does not return on storing at room 
temperature. Storing rimmed steel at elevated 
temperatures accelerates the return of the yield 
elongation and the other manifestations of strain- 
ageing. Thus it is extremely important that 


1. Temper rolling is carried out when the coil is 


cold. 

2. That material is stored in a cool place 
ferably refrigerated). 
That the period between temper rolling and 
pressing is kept to a minimum. 

The extension in length during temper rolling 
which successfully removes the yield point elonga- 
tion (gauges 18, 20 and 24) is } per cent. In 
practice } to | per cent is normally specified 

The percentage temper rolling elongation 1s 
determined either by individual checks on each 
coil or by a continuous recorder. The individual 
checks are made by scribing the coil and measuring 
the distance between the scribe marks after rolling. 
Continuous recorders usually measure the speed 
of strip travel before and after rolling by means of 
various devices. 

For research purposes X-Ray diffraction is 
frequently used to estimate the amount of temper 
rolling. The degree to which a metal has been cold 
worked can be estimated from the spottiness and 
diffusivity of the rings on an X-ray back-reflection 
photograph. Using a set of standard photographs 
taken from sheets which have received a known 
amount of skin passing, an experienced observer 
can estimate the degree of skin passing of any other 
sample by visual comparison of the X-ray photo- 
graphs. (The accuracy of this estimation depends 
mainly on the accuracy of the standards 


pre- 
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The Effect of Temper Rolling on Mechanical 
Properties 

Small amounts of temper rolling have a very 
pronounced effect on the yield strength and yield 
elongation as shown in Fig. 13 

Temper rolling also increases hardness and 
reduces ductility but the effect is small when only 
} to 1 per cent skin pass is given. Heavier reductions 
have more effect on hardness and ductility 

The amount of temper rolling also has an import 
ant effect on the rate of return of the yield elongation 
In heavily skin-passed sheet the return of the yield 
elongation is slower than in lightly skin-passed 
sheet. However, the increase in hardness and loss 
of ductility due to cold work and subsequent strain 
ageing is more severe in the heavily skin-passed 
material 

The normal commercial temper rolling for 
E.D.D. full-finish material of } to 1 per cent is a 
compromise between these two effects. It is 
fortunate that up to 1} per cent yield elongation 
can be removed by flex roller levelling immediately 
prior to pressing. 





INDUSTRIES 
September 1961 


SHEET METAL 





Effect of Temper Rolling on Surface 
Condition 
Che temper-mill rolls are normally lightly shot 
blasted to give a matt sheet surface of 40 to 50 
micro-inches C.L.A. which is acceptable for most 
purposes. For certain jobs, e.g. chromium plating 
a very smooth finish is desirable 
A number of surface defects may occur on tempe! 
rolling material of poor shape. These are shape 
waves, spreader marks, feather marks and herring 
bone. Incorrect rolling practice at the temper 
may contribute to the formation of some of tl 
detects 
[he temper-mill rolls n pick up 
carbon deposit off the coils and subsequently 
the coil surface, care mus e taken to a 


cCurrence 
Coil temper digs are quite common def 
are caused by slippage of th surface 
adjacent wrapped surface [his is sometimes 
h of extreme back tension and som 
failure of the mandrel to firmly grip tl 
» damage of the internal wraps 
Wrench marks are formed during tempet 
h sticking together of the coil wraps 
formation of these marks may sometimes 
ized by increasing the back tension 
nder-skin-passing gives rise to stretche1 


larly at the coil edges 


Testing 
Both simulative and non-simulativ: 
jiscussed in the lectures by Wright 
necessary for this paper to describe the 
ind their interpretation 
Mechanical testing at Abbey Works 
it on samples cut from near the end of the 
the temper mill. Rockwell hardness, Ols 
tensile tests are carried out and if the resul 
to the internal specifications the coils 
for cut-up, inspection and despatch 
; fail to meet the specification the c 
for further investigation Some or 
following information is collected 
1. Pit chemical analysis 
Sheet chemical analysis 
Sheet microstructure 
X-ray diffraction (in the 
Kin passed 
Results of re-tests 


historv Hot-mill 


Ageing tests 

Difficulty 

IStOry 
nformation 


Gensame! 
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reentage 


elongation 


yt ( ]] tO i peing al 
ned on a substantial proportion of $.C.O.W 
rimmed | 


} 


coils quirea 
ordered widtl 
heet gauge is automatically checked by either 
ramma-ray gauge meter: 
t at the cut-up lines 
ts are diverted 
are more than 50 possibl 
ch would merit rejection of sheet 
es are packing and despatch 


juality of the material 


performance under the press 
freedom from surtace defects 
dherence t rdered dimensions 

arrival of the material at the required 

in undamaged packs, of the correct 

ht and number of sheets, packed in th 


manner ordered by the customer 


task of the quality-control department is to 
that the ductility and surface condition of 


oduct is at a consistently high standard This 


e by unrelenting attention to all the factor 
ng quality already mentioned. In addition, 
problems and difficulties constantly occur and 

ther duty of the quality contro] department 
mes in conjunction with the research depart 


find a rapid solution these new troub] 
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punches and dies but only a 2-inch wide specimen 
The die and clamping ring are reversible, each 
having a smooth side and a serrated side. The test 
is carried out first in the Erichsen fashion and then a 
further impression is made on the same sheet with 
the serrated faces tightly clamped. In the latter case 
the flange is prevented from drawing in and the 
depth of impression will be less. It is claimed that 
the difference in the depth of the two impressions 
expressed numerically gives useful information. 

The Olsen test uses a {-in. diameter ball punch 
with die rings of 1 inch bore for sheet up to 4 in. 
thick; 1 in. bore for sheet , to $ in.; 1} in 
bore for sheet | to jj in. ; and 1} in. bore for sheet 
§, to } in. thick. The result is given by the depth 
of the impression in thousandths of an inch before 
fracture. The value is dependent on sheet thickness 
in a similar way to the Erichsen test, being relatively 
lower with thin sheets and higher with thick. 

The Guillery test uses a sample 90 mm. square, 
tightly clamped in a ridge and groove arrangement, 
which is cupped with a 20-mm. diameter ball 
punch into a 50-mm. bore diameter die, and uses 
hydraulic drive for the punch. 


To be continue d 
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Producing a Clicker Assembly 
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pass through it complete the work necessary for this 
detail 

Ihe ejection of the shell is again accomplished 
by an ejector set in the lower bolster and operated 
from underneath by the action of a cushion, and if 
the degree of lift is restricted to allow the shell t 
be easily removed, it is sufficient to overcome any 
tightness that could occur should the location just 
grip the corner of the shell 

Ihe final operations on this small assembly is 
outside the scope of presswork though the work of 
spinning over the rivets is occasionally associated 
with sheet metal production. However, prior to 
securing both details together the bore of the gear is 
internally ground to provide a housing for a ballrace, 
the design being a series of pads to grip the 5.375 in 
diameter under the influence of air pressure while 
the wheel makes three or four passes through the 
bore. The spinning then takes place 
securing the cover to the gear by six rivets, and it is 
preferable to perform this operation after grinding 
as it avoids dust clinging to the joint line made by 
the two joined parts 

Damage to the teeth during the initial production 
Stages resulted from freeing the shell from the ring 
of scrap trimmed from the periphery and merely 
throwing them haphazardly into a wood box where 
continued rubbing against each other caused the 
teeth on many of them to become burred over 
This problem was overcome by allowing the scrap 
ring to remain in position over the teeth where it 
was returned as the press ram reached the top of 
the stroke, and stacking the parts on trays with 
central wood locating pegs where they could not 
touch each other. While an accidental knock did 
remove the scrap from some details, it generally 
remained in place until the major work was com- 
pleted. Lightly flame hardening the teeth was 
accomplished as a precaution against wear as the 
clicker passed across them, and, prior to final 
assembly, further parts are brazed to the gear by 
the furnace method to act as a driving medium 
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will be associated the twelfth Exhibition of Sheet 
Metal Working Equipment and Techniques, will 
be held this year at the Imperial Hotel, Birmingham, ers vase a pat 
on Tuesday, November 7, = ednesday, November 8 unter (A.R.D.E 
and Thursday, November ‘ Exhibition 
Programme Che usual facilities will be provided for staging 
Tuesday, November 7 the Exhibition of Sheet Metal Working Equipment 
11.30 a.m. Official opening of the 12th Exhibition of and Techniques, which has been a popular feature 
Sheet Metal Working Equipment and Tech of the Annual Conference of the Institute for the 
niques in ti onnaught Roon t , 
by os vast twelve years. A detailed programme and 
: ident of the pplication form for tickets for the technical sessions 
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Ltd sented at the Conference, and other interested 
Paper: “‘Feeding of th Speed Hydra : , 
> ona? Ten can on OaIes e ooyec 0 ne Questionnaire as oO 
Deane “ eee aia “ bod he object of th iestionnaire was t 
Co. Ltd determine to what extent organizations involved in 
Paper: “The B M.R.A. Roller Stretcher the problems of cold extrusion were interested in a 
Ee OS OR ANd to Ege-Seees EN programme of co-operative research 
Feeding b ‘Boxall British f . 
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> “Deohlemc Py, . —_* ° 
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Bottle Closures” by W. H. Hadlev Meta] been submitted to the Committee of Applied 
Closures Ltd Research of the European Productivity Agency. In 
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anisms for Co led Strip” by H. F. Hawkin Committee of I.S.M.E.. D.S.ILR posed four 
and R. J. Lloyd (Humphris and Sons Ltd narticuls 3 
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9.30 a.m 3rd Technical Session—Feeding, Slitting 1) Is an international co-operative study of any 
and Processing of Heavy Wide Coils in aspect of metal forming likely to be of value ? 
‘ . . 
Rolling Mills, Press Shops and Ware- 2) Is the proposed programme suitable for co- 


houses. Discussion on this highly topical . h? 
7 per - resear 
theme will be initiated by the presentation of operative researcn : 


five papers outlining the relevant problems Could a better programme of co-operative 
and techniques from the following differing metal forming research be devised ? 
poms 6s view To what extent might the experts’ organiza- 
1. The Steel Strip Producer. be ‘nared : 76 ie : 
2. The Alumi 1 Strip Produ tion be prepared to participate 
3. The Equipment Manufacturer In view of the excellent response to the question- 
4. The hoy naire, and the need to give an objective reply to 
>. The Stockh D.S.I.R., it was decided to invite representatives 
1.00 p.m. Buffet Lanche n * 
2.15 p.m 4th Technical Session—Deformation F Continued in page 67/1 
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M' KENZIE AND TAPP LTD., the metal box 
manufacturers of Eastern Avenue, Romford, 
have just put into operation one of the most up-to- 
date plants in the country for metal decorating 
Formerly manufacturers only, the company’s works 
have now been extended to enclose a complete shop 
for a continuous process of multi-colour printing, 
varnishing or enamelling, and drying. 

The new installation includes the latest model of 
the Crabtree “‘ Marquess ”’ tandem metal decorating 
press 

rhis venture on the part of the Romford firm has 
been marked by considerable speed in building a 
new bay and installing the plant. The project was 
begun on January 1, 1960 when one wall of the 
existing works was dismantled. Foundations were 
laid and the new building erected by the beginning 
of May and, six weeks after, the whole of the 
coating and drying plant was installed. The 
“*Marquess”’ was installed during the August bank 
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holiday and, by the end of the first week in August 
limited production was begun 


The Metal Decorating Line 

rhe press chosen for the new plant was the latest 
version of the Crabtree “Marquess” tandem metal 
decorating press which is a straight-line or floor 
level design. It is, in fact, the first machine of its 
type to be put into operation in Southern England 
outside the various branches of the Metal Box Co 

‘he comparatively high speed of the machine 
perfect register has been obtained at 5,000 sheets 
an hour—is due to the arrangement for forwardir 
the sheet towards the press and registering whi 
l After the sheet has passed through 
it moves to a chain dog feed 


iv 
le 
ic 


sull in mouon 
for its first printing, 
and is then re-registered positively in the 
init for the second printing 


second 


Continued in page 677 
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A Modern Tin - Printing Works 
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A special feature of the press 1s that careful 
control of the moisture feed can be maintained under 
all conditions. ‘The water-control potentiometer 
has its own motor directly above it and supply can 
be adjusted to a minimum. In addition, the machine 
employs Crabtree’s seven damping roller arrange 
ment, as against the orthodox five-roller. Under this 
design, the main feed goes direct to the first plate 
damping roller and surplus moisture is removed or 
smoothed out by the second damping roller 

The drive between the first and second unit of the 
tandem press embodies a clutch by means of which 
it is possible to run the two units independently and 
work on each at the same time for plating up, 
blanket hanging, roller washing or cleaning down 

The feeder on the press, apart from 
designed for high speeds, also incorporates a pump 
which eliminates the possibility of lubricating oil 
mist contaminating the stock. A dry rotary pump 
designed by Lacy Hulbert, it has been specially 
designed for this feeder and uses graphite blades 
requiring no lubrication 


being 


The Coating and Drying Line 

A 36-in. by 24-in. feeder feeds a Dawson, Payne 
and Elliott spot coater suitable for either 
varnishing or enamelling. The roller on_ this 
machine is guaranteed to within 0.001 in. uniformity 
of surface and it is possible to apply film to a dry 
weight of | milligram per sq. in 

The oven is a convector heated conveyor oven 
which includes a number of modifications by the 
makers, Controlled Heat and Air Ltd. The 
panels have been increased to 4 in. from the 3 in 
formerly used and the extraction machinery 1s of 
more efficient flow design. Temperatures within 
the oven are maintained and recorded within +5 F 
and the instrumentation is so arranged that any 
flame failure or interruption in the supply of gas 
automatically shuts down the complete plant 

Cooling after the sheets emerge is by means of 
three fans drawing air by shafts from the atmosphere 
building This 1s sufficient to 
flexibility to accord with ambient 
temperatures and the use of all three will give 
adequate cooling for the highest temperatures 
likely to be experienced in this country. 


y > 
give 


outside the 
considerable 


‘he unloader at the end of the line again includes 
recent modifications by the makers. Sheets can 
be delivered to the stacker face-up or face-down 
and there is a device beneath one of the delivery 
belts which causes sufficient “‘drag’”’ on the sheet 
to prevent severe impact, and possible damage, 
against the stack buffers. In addition to this, two 
bars above the stack are fitted with a yf 
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which grip the sheet as it 1s delivered and 
temporarily in suspension. The 
moment the edge makes contact with the 
buffers, the current generating the magnetic field 
is cut off and the sheet drops squarely on to the 
delivery stack. This device eliminates all possi 
bility of the sheet dropping in to the stack at an angle 

Che press drying and offloading 
arrangement which is similar to that described on 


magnets 


which hold it 


sheet 


feeds to a 


the coating line 
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of interested companies and other organizations, to 
a meeting, to discuss these matters and to obtain an 
accurate consensus of opinion on the need for, and 
the proposed content of both national and inter 
national research programmes. This meeting was 
held in John Adam House, London on May 26th and 
both the attendance and the atmosphere of the meet 
ing made it clear that considerable interest existed 
research into the cold extrusion of 
As a result of this meeting, it was decided that 
1) A co-operative study of metal forming on 
both a national and international scale was de 
sirable, but in view of the work being carried 
yut by such bodies as the International Deep 
Drawing Research Group, the proposed pro 
gramme should cover only the cold extrusion 


steel 


of steel 
Any programme drawn up for national re 
search would, in the opinion of the meeting, 
be the best programme for international 
consideration, and such a programme should 
be drawn up based on the points raised during 
the meeting 
Proposals for a comprehensive programme of the 
matters requiring investigation has now been circu- 
lated to all the organizations represented at the 
meeting of May 26th and these organizations have 
been asked how, and to what extent they would 
sh to participate in carrying out this important 
esearch work his programme is also being 
ubmitted to the Applied Research Division of 
the European Productivity Agency 
Whilst the Cold Extrusion Sub-Committee of 
I.S.M.E. has endeavoured to contact all interested 
concerned with any 
inevitably 
technical colleges or 
unintentionally 


or aspect of the 


ganizations 
ld extrusion of steel, 


co some such com- 
panies, research associations, 
universities will have been 
looked. If any such organization is interested in 
joining this co-operative venture they can obtain 


over 


a copy of the proposed research programme by 
communicating with: Mr. D. James, Hon. Secretary 
I.S.M.E. Cold Extrusion Sub-Committee, co The 
Pyrene Company Limited, Metal Finishing 
Division, Great West Road, Brentford, Middlesex 
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Articles 


effectue ur une grande 
different 
permettront de 
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qualités d’emboutissage pro- 
fond et de faconnage par 
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A.I.M., A.C.T. (Birm 
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production de tdles d’acier 
pour l’emboutissage profond 
et le travail a la presse 

page 659 
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iD 
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Herstellung von Stahlblech 
fur das Tiefziehen und Pres- 
sen Seite 659 
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i 
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FEATURING 


EVENTS 


AND PERSONALITIES IN THE INDUSTRY 


BROMFORD IRON AND 


STEEL CO. 


LTD. OPEN 


NEW STRIP-ROLLING MILL 


Large Coils Now Available 


he new rolling mill and fabric 
Co. Ltd., West Bromwich, 


Rt. Hon. Frederick 


The 


was 
Errol, 


shop of the 
officially ope 


A.M.L.Me 


Bromford Iro 
jon Ju 
M.1I.E.1} ch.] 


Minister of State to the Board of Trade 
The existing site of the Bromford Iron and Steel Co 


ground in iron and steel circles 
in past years, but generally 
since 1831 when metal work 
Earliest records dating 
how that John Dawes 
patent for puiverizeda 


’ 


TOOK 


fuel f 
rucil 


no record of its ssfu 
In 1835 John Daw 

were working Bro 
and )=©Oldbury 

four later 


there 1S 
application 
and Sons 
Forwees 

[ronworks 
furnaces, 


two blastfurnaces at 


iford 


Blast 
years had 
Oldbi 


weer Ior 


and 


tons per 
John Dawes and Son 
nford Ironworks, tw 

at Withymoor 
ironworks at Milton 
Barnsley In add 
were four blastfurnace 
Derbyshire, and three 
rent, Lincolnshire. Records sl 
that by 1868 there were 60 puddling 
furnaces at Bromford 
one of the sons, William Henry 
and busin was 
by his widow, I 
there were 63 
and seven m 
later the m« 
and the works 
closed 1 1887 Benjamin 
und Ezra Hadley trading as 
Bromford Iron Company re-opened 
the works and in 1909 installed a 
six-stand continuous strip mill driven 
by a 1,000-h.p. steam engine 

The company continued 
ran down in the 1950’s and was 
by the present chairman, 
Charles Cooper, who immediately 
began a programme of 
modernization 

The company now 
pickled and 


and 
Elsecar near 
there 
I 


Yerby, 


irs 


I en ye 
later, 
I Jawe 
Carried on 
By 
furnace 


Dut tou years 


died the 


puddling 


site, 


1882 
lls on the 
rtgagees 

was 
Scart 


the 
ine 


took 


until it 


acquired 
equipment 


produ 7 
howl « 1 


oned 


rollec 
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Bromford has |! 


Bromford Lane ha 
was not 


going on 


10 s.w 
to 2 
and 
Steels in 
also 
supplied 

Cold-rolled 

range is made t wid n 

of analysis tem] tl } h oils ready for 
from 0.01 nachine which 
widths fri )-in. dia. pinch 
or straight leng with bright « leveller and a 5-in 
blue | li i the 
ir 


silico-mal 


carbon 


finish ior removing 
] trip as it 


laylor, Hobson E-typ 

fitted to the mill 

lirect reading 

adapted to 

e future | 

s and electroni 
cluding the M.G 
Dynamo 

s also fitted on 

In addition to 

expanding-typ: 

he ingoing j 


New 4-high M 


wd n. and 


Che ne 
four-higl! 
built by W 
Ltd., and is 
strip from 0 
and from 
very latest 
the company’s existi 
cold-rolled strip, 


steel production up t 


non-rever itgoing 


H. A. Ro tson al ; he decoil 


capabl 
) Il so that ip 


side 
O80 in 115 .. thicl ( he m hi p may be fed 
8 in. to 204 in. wick he into th ni irect uf required 
sushed off the 

which rais 
and then tilts 
a runway to a 
is effected 


box 


fitted 


type, the mill 
take t 


oximat« 


in 


5,000 tons per month 
Che maximum rolling 

mill is 400 ft 7 

produce coils in weight 

per in. of strip width 

maximum outside 

to a Maximum weigh 

Feed to the mill is ma il niinued 


n roll grinder ha 

been installed for rvicing the rolls 

l'o deal with the increased output 

the new mill the existing heat 

treatment plant has been augmented 
ORO) 


from 


in page 
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Continued from page 679 





Fig. 3 (bel 


equipment 





14 s.w.g } 
Drawing 
Dut the fir 
Delow the 


well above 


is possible 
continu¢ 
minute 
welding 


1 flex 
two direction 
ther is pr 
drawing 
through 

yntinuous 

The wire 

by the installation of four new Birlec th le t nachinery ind hi turntables 
inert-atmosphere bell furnaces using development |! ost ugh production 
partially burnt town’s ga £100,000 sufficient tu 
The new factory, e1 ed on land iny number 

Slitting Line “ar the rolling mulls, use fed to one 


entirc equipment for production ¢ type of mes! 


A new slitting line — 
recently been installed 
Fred Cam (Engineers = 
consists of an uncoiler for wide hot- 
rolled coil (from 0.157 to 0.064 
thick), a 5 roll roller leveller 
ment which incorporates entry 
pinch rolls, a rotary gang sli 
a re-coiler for simultaneously 


rh t ] ] 
1 Sil Né ! isuauy in 


two bays—one : ft. by welding machin 
Ltd i contal he main mesh production by Entwicklung 
Gesellschaft I 
capable 


here is 


complete 

© British 
1 Part A, 
. | < hot 
separa 


Welded Mesh 


Phe production 


fabric tor 


i new vent 
diversity 
for some 


r ta 
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HEF! MIT 


COMPENSATION PLAN FOR Strip Mill Incorporates RARE EARTH METALS 
EMPLOYEES AFFECTED BY . OHNSON MATTHE} 
“OPERATION SPEAR” Flash-Annealing Equipment J ble 1 ipply 


VER next five 
QO St Peech and 
f The United Steel 
replacing 
ce DY 
tric 


mporary 


Bromford Iron and Steel 
Ltd. 


(Brist 
he new 5 iS that they 
iinery had to be installed at the 
could begir f past the tops 
to the draining board and surr 
new 


tcher 


cros 


, 
fraulically 


Workers giv 


VA 
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APPOINTMENTS and 
STAFF CHANGES 


Mr. (¢ Pendry, formerly of 
Drummond Asquith, has been ap 
pointed sales manager of the newly 
formed Weldall-Grigg Machine 
Tools organization, and Mr. R. A 
Hammond of Charles S. W. Grigg 
Ltd. as assistant sales manager 

[he central sales office will be 
situated in Stour Street, Birmingham 
and the London office at 65-67 
Hanworth Road, Hounslow, Middle- 
sex 

* . * 

The Brockhouse Organization 
announces the retirement of Mr 
A. B. Gowan, Area sales manager 
Steel Group) for the North East 
and Scottish Areas. Mr 


England 
continue to be 


Gowan, — will 
available consultative capacity, 
by Mr. R. Newbigin 


* * 


Arnold, who has for 
over 10 years been on the technical 
sales staff of the Vokes Group 
(George Vokes Ltd.) has been 
promoted to the board as sales 
director 

A further appointment is also 
announced; that of Mr. Spriggs, 
who joined the company last year 


} 


* * * 


Mr. R. W Flux, A.M.C.T 
M.I.E.E., has been ap pointed to the 
board of Bruce Peebles & Co. Ltd., 
Edinburgh. He joined the com- 
pany in 1952 as chief engineer of the 
Transformer Department, having 
served as transformer engineer in 
the Technical and Research Depart- 
ment of the C.E.B. and later in the 
l'ransmission Design Department 
of the B.E.A 

. * 

Sir William Stanier, F.R.S., was 
re-elected President of the Produc- 
tion Engineering Research As- 
sociation at the 16th annual 
general meeting of the Association 
held at Melton Mowbray 

The following were newly elected 
to the Council 

Mr. C. F. Barnard 
vice-chairman of Mirrlees, Bickerton 
and Day Ltd.); Mr. C. G. H 
Richardson (managing director of 
Ransome and Marles Bearing Co 
Ltd.); Mr. J]. R. Widdowson (research 
engineer of Samuel Fox and Co 
Ltd.); Mr. A. J. Worster (production 
director of The Rover Co. Ltd. 

The following retiring members 
of Council were re-elected 
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* 


executive 


Mr. H. Gardner irec 
Glenfield and Kennedy Holdings 
Ltd.); Mr. G. L. Hack (director of 
Bristol Siddeley Engines Ltd.); Mr 
A. Siddall (director of Joseph Lucas 
Electrical) Ltd.); Mr. J. B. Stevenson 
divisional director of Electric and 
Musical Industries Ltd.); Mr. F. K 
Lord consultant of Standard 
lriumph International Ltd 

At a meeting of Council following 
the annual general meeting, Sir Basil 
langye langyes » Was re- 
elected Chairman of t Council 
and Mr. A. L. Stuc 
Metal Box Co. Ltd 

hairman and 
Edward Pry 


+ 


Mr I Holloway 
appointed secretary and fhic man 
iger of the Workington Iron and 
Steel Co. branch of The United 
Steel Companies Ltd., follow- 
ing the retirement f Mr. W 
McGregor 


* 


Mr. C. Hipwell, director and 
general manager of Redpath Brown 
and Co, — has resigned his 
executive appointments but will 
continue as a non-executive director 

Mr. John D. Bolckow, director 
and assistant general manager suc- 
ceeds Mr. Hipwell as general 
manager 


Mr. G. E. Chicken, commercia 
manager of Dorman Long (Steel 
Ltd., and Mr. C. Hipwell, general 
manager of Redpath Brown and Co 
Ltd., have satin docenthele enecusive 
positions on the board of Dorman 
Long and Co. Ltd. Mr. Chicken 
will continue as n-executive 
director and Hipwell will 
remain a i of Redpath 
Brown and Co 

New executive directors appointed 
are Mr. George Foster, general 
manager production, and Mr. Ernest 
N. Highton, general sales manager 
of Dorman Long (Steel) Ltd., both 
of whom became special directors of 
the parent company in 1959 

Mr. J. D. Bolckow, who succeeds 
Mr. Hipwell as general manager of 
Redpath Brown and Co. Ltd., is 
ippointed a special director of 
Dorman Long 


British Executive and General 
Aviation Ltd. announce 
John Nicholsor 
manager, Flight Operation 
BEAGLE Group 

Mr. Nicholson, 
old, has been Cl 
de Havilland En 


1957. 


} + DD 
las Deen ¢ 


* * 

British Insulated Callender’ s 
Cables Ltd. have appoint r 
D. I. S. Hinton, B.A 
Science) as sales manager 
Burndy Ltd., Prescot, Lar 

* * 

Mr. D. F. Campbell, 
of Davy-Ashmore Ltd., 
nounced his intention 
the board at the conclusion ¢ 
forthcoming annual general meeting 
Mr. Campbell joined the 
Davy Brothers td 
became chairman of it 
Davy-United, i 1944 
merger with Power-Gas 
tion in 1960, Mr. Camplt 
to continue as cChairm 
Ashmore Ltd. during 
period 

Davy-Ashmore 
nated Mr. M 
Mr. Campb 
Mr. I H. Dov 
vice-chairman 
group managing 
lates and 
office 

While remaining ! 

Davy and United Engineering 
Ltd., one of the principal comy 
in the Group, Mr. Fiennes 
relinquished his appo 
managing director of t 

and Mr. M. F. Dow 
appointed in his place 

ing 1s already a director 
formerly general manager 
Machinery Division 

Major W k. Brown, a 
hairman of The Power-Ga 
oration Ltd., retired from 
board prior to the merger in 
but joined the board of 
Ashmore to assist during the tran 
tion period. He will also retire at 
the conclusion of the ann unt general 
meeting, but will remaina director 
Ashmore, Benson, Pease and ¢ o. Lt 

* * * 

The United Steel Companies 
Ltd. announce that Mr. Stafford 
Beer, who has been head t 
company’s department of operational 
research and cybernetics since s 
inception in 1957, has resigned t 
become managing ‘dire ctor of a new 
international firm of operational 
research consultants based in Lon 
don. Mr. David Owen, previously 
assistant head of the department 
succeeds Mr. Beer 


Continued in page 683 
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Appointments and Staff Changes Mr. John T. McCarley, director FURNITURE LINK 
of Manutectaring-tnteenationm, Bt Y RIFFIN AND GEORGE LTD 
deen appointed manag . rector and Grundy Ea ment Ltd 
f the British Div { The Yale A RR ee ree 
e ; and Towne Manufacturing Co. os : rr ieaig ae he 
and Mr on ell. Mr. McCarley i ir. Jo 
Mech.E. have beer I 1 direc- I ned 
tor { Rockwell Machine Tool 
Co, Ltd. 


* * a 





. r nted 
1 app 


I 
Hellermann Ltd., 
f the Bowthorpe Hol 


I t trol Industrial Ltd. 
ppointed Mr ipor retire Mr. W. I 


AA, 


Irempered Group Ltd., 
fT | unce [tw ew 


S! l innoun 
of Henry Rossell and Co. Ltd., 
I companic¢ recently * . : 

Group. They ar Tools and Products Ltd 
‘Sy Mr. A. M. R 


hart 


Redman 


AGENCIES 
EDWARDS LTI 


Art a ; 

British Executive and General tl British Welding Research 

Aviation Ltd. announce that f Association, ‘ ( S 
Peter Brooks Ye appointed raj 


K.C.B M.B.1 Ss 


BEAGLE G 


Wi nstalled as president 
Institute of Welding | 


nt 


DOUBLE WIN 

NGO! 
, ee dias Ricl 

it this meeting, Mr. ( Ltd 
y Davy, M.1.Mech.] “ 

director of Babcock and Wilcox 
Ltd.) and Mr. L. Redshaw, M.Eng 
M.R.I.N.A. (deputy managing dir 

cto f Vickers-Armstrong 


annual gener 


Ww 


he Institute: E. \ 

Eng.), M.I.E.E 

A.Met., 4.1.M 

A.M.1.Mech.E 

2; A. Evitts; S. 
fiths, F.I.M., M.1.S.1 

yper; J. McLean; R. Weck, CHANGE OF ADDRESS 

» M.I1.C.E., M.I.Mech.f FRXHE addr f John Mil 

* * * oil ved 
Mr harles J. Baker has been 
appointed a director of Ductile 
Steels Ltd. and its subsidiaries 
He has been employed with the 

company since 1940 


September 1961 





‘EWS 


NEW “CREEP” LAB. FOR E.R.A. 


HE final decision by The 

British Electrical and Allied 
Industries Research Association to 
build a new office block at Cleeve 
Road, which was dictated by the 
need to move from Thorncroft 
Manor, coincided with the plan t 
build the new laboratory for researc! 
on steels for high temperatures on 
a site separated from the main 
laboratory The { 
common drains and access roads 
suggested that an economic arrang« 
ment would be to build the two a 
one unit 

Ihe main reason for the isolation 
of the creep of steel laboratory wa 
the requirement that it should bs 
a windowless block with heavily 
insulated walls and roof so that 
internal conditions would remain 
steady. in addition the necessary 
heavy floor loading could only be 
economically provided for in a 
single-storey building. 

It was necessary to limit the 
expenditure on building work, but 
to provide a very high degree of 
insulation from outside conditions 
as mentioned above and to introduce 
some form of air-conditioning which 
would maintain a reasonably con 
stant internal temperature and deal 
with the very high heat emission from 
the creep furnaces 

It was decided to provide a clear 
floor span with lattice girders and 
a light structural steel frame, the 
roof to be of aluminium decking 
with cork insulation and thre 
layers of felt covered with light 
coloured stone chippings to give 
some heat reflection. Additional 
insulation would be provided by an 
Asbestolux ceiling lined with a layer 
of Rocksil immediately below the 


possible use o 


AWARD FOR “NORAL NEWS” 

TJORAL NEWS, the quarterly 
i magazine of Alcan Industri 
Ltd. (formerly Northern Aluminium 
Co. Ltd has been awarded a 
Certificate of Merit for high 
quality of content and presentation” 
in the 1961 National House Journal! 
Competinon by t 
British Association of Industrial 
Editors. Noral Ne has received 
six awards altogether in the past few 
vears, four of them in this annual 
British competition and two in the 
contest organised in the U.S.A 
by the International Council o 
Industrial Editors 

Edited by Mr. G. G. Walker 
Alcan Industries Publicity Division 
Banbury, Noral News is produced for 
the interest of employees in all the 
company’s works and offices 
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sponsored i 


; 


roof decking. Ribbed aluminium 
sheeting would be used for the 
external walls, and lined internally 
with Asbestolux sheeting wi ad 
ditional insulation provid by 
a blanket of Rocksil hung in the 
cavity between the Asbestolux and 
aluminium sheets 

Ihe sheeted walls stop approxi 

ately 4 ft. 6 in. above the floor, 
und 11 in. cavity wall onsisung 
nternally of lightweight concrete 

cks and externally of dark purple 
facing bricks are provided below 

level 

Concrete extract ducts e¢ pro 
vided in the floor along 

reep machines with cl 
covers bedded in mastic ‘ 
able outlet is provided under each 
machine together with a removable 
cover to allow for specimens from 
the furnaces to be removed 

As the building was to be window- 
less to avoid direct solar gain, a 
high standard of artificial illumina- 
tion was necessary and continuous 
strips of fluorescent lighting were 
mounted immediately under the 
ceiling supported by a continuous 
service trunking 

rhe finish to the upper part of the 
walls and ceilings is provided by 
painted Asbestolux linings. All 
ternal concrete block walls have 
been left fair-faced and painted 
rhe floor is surfaced in granolithic 
concrete laid homogeneously with 
concrete sub-floor and painted with 
1 special floor paint 

Eleven cubicles, for testing to 
destruction simulated steampipes 
under pressure, abut the end wall of 
the laboratory h | area in- 
cluding these i 1. ft 


EAST GERMAN 
LOEWY ENGINEERING 
DEAL 


\ CONTRACT valued at approxi- 
mately {1} million, for the 
] 


supply of rolling mill equipment, 
has been 1ed by I Loewy 
Engineering Company Bourne 
mouth, a member 
Enginee ing Divisi n 
Maschinen-Export rman 
Democratic yubli ast Ger- 
many 
Negotiation pment, 
installa- 
t I i i rolling of 
aluminium strip and f were 
imitiated in March luring the 
Leipzig Spring Fair, and is intended 
for the East German non-ferrous 
metal industry; it will be installed in 
factories in the Leipzig area 


which consists of 


tions tor the hot anc 


B.1.S.F. COMMENT ON 
STEEL PRICES 


HE British Iron and § 
Federation has noted the | 
and Steel Board's 
increase the maximum home trad 


decision 


prices of iron and steel product 
| per cent 

The consequential I e in 
industry’s earnings is estimated 
rate of {7.5 llion a year over 
second half of 1961. Over the same 
period, additional costs are estimat 


25 million a year 


at a rate of about { 2 


net, alter taking 
expected saving mm great 
efficiencies 

The determination of prices is a 
matter for the Iron and Steel Board 


account! il 


he industry considers the increas 
now given to be totally inadequat 
having regard to the recent 
cost burdens on the Industry 


additiona 


SLOTTED ANGLE ASSISTS 
PRODUCTION OF 
PAINTED STRIP 

AILOR-MADE 


ment in Dexion slotted angl 


access equip 


is being used in connexion with 
significant new paint process 
Metalon Steels Ltd. of Willenhal 
Pre-painted metal strip is helping 
to increase productivity in a mult 
tude of industries where such strip 
is an essential raw material. Various 
metal finishes, in a variety of colour 
are thus made available for fabrica 
tion immediately. Like the Dexior 
slotted angle, a large percentage 


the labour is already built into 


material 
Dexion 


September 1961 





ALCAN TO DOUBLE 
CANADIAN SHEET 
FABRICATING CAPACITY 

LUMINIUM LTD. state that 

their capacity to roll alu 

1 Sheet in Canada will be di 

he next eighteen months tl 
the construction of a new 
heet mill at Kingston, Ont 

An expenditure ol 
£11,000,000 will be made 
company subsidiary, Al 
Co. of Canada, Ltd. Then 
capable of rolling wider 
plate and larger coils uw 
hitherto been 
< adian sources, will 


t Capacity to OU, 


availabk 


NEW FILE FACTORY IN 
PORTUGESE EAST AFRICA 


Mo AMBIQUE Barclays Bank 
4 D.C.O. report that a fil 


factory has recently been establish 

in the outskirts of Beira It is 
equipped with modern machinery 
permitting a daily manufacture of 
200 dozen files of every type 
in industry Besides the manu 
facture of files, this concern will also 
* in tempering spare parts for 


1 Iwy 
Dl 


in supplying 


used 


engag 
all purposes, and 
hemical products for 
nd cementation 


tempering 


MILK MARKETING BOARD 
ORDERS NEW TANKERS 
SHE Milk Marketing Board ha 

placed an order worth about 

£15,000 for six 1,750-gal. stainless 
steel tankers from Andrews Bros 
Bristol) Ltd., of Liverpool, for the 
bulk collection of milk from farms 
They will be mounted on Albion 
Clydesdale chassis The tankers 
will incorporate a system of vacuum 
filling, and the milk will be drawn 
into the tanks under vacuum rather 
than by the original 
mechanical pumping 


methods of 


£132,000 Order for Control 
Centres 
ROOKHIRST IGRANI( i 
company in the Metal Indus 
received orders 


ompany 


tries Group, Nas 
from John Lysaght and ( 
ind A.B 
supply of motor contro 
for the new Ford Motor ( 
works at Halewood, Lancashir 
Ihe orders are valued at / 132,000 
Cabling of 
distribution circuits from 
dividual starters will be carr 
by Malcolm and Allan, anoth 
company in the Metz idustri 
Group. 


Svenska Flakfabriken for 
entre 


ympany 


motor, control and 
} > 
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SHEE] RIAL NEWS 


NEW WELLMAN SUBSIDIARY COMPANIES 


doe WELLMAN SMITH Knigh .. Robertson 
OWEN ENGINEERING Mr . nd Mr. E. H 
CORPORATION LTD., annou I 
that due to th nsio 


activities 


nan Rolling 
st of Mr 
lirector 

G. W 
dealing r« D.H 
mechanical } and 

rolling 

subsidiar ) ub 
supported 

ing and manu 
the Wellman 

and construc 

t id handling machin 
Mr y ra iles ry f the metallurgical and other 
manager nical D ion f ink c n wr tl lesign and 
the Corpo equip 
managing direct pickl 
and Machin et 


which als 
ham, Mr 


making 


FURNACE LINE ENLARGED FOR INCREASED OUTPUT AND 
CONVERTED TO OIL FIRING WITHOUT LOSS OF PRODUCTION 


P re 
conjunc r t r€ 


mill jt has bee ncreased 
from 9 ¢t 15 tons per no by extend ng f verting to 
distillate oi! firing using Ir Jescent R.I.M.P.A. high-intensity burners 

The plant was installe yy Incandescent Heat Co. Ltd., at J. J. Habershon and 
Sons Ltd., Holmes Mill rham, in 1955 to heat stee! slabs (maximum size 
15 inches wide, 30 nches thick) in a single pass through the furnace 
anetary hot rolling 


sndzin 


THIS high-speed heating line works planetary 
rolling stainless-steel and high-carbon ste 


the fu ac ne and ¢€ 


nehec + 
ches thick 


They are then re j t trip 0.08 
e st ; were placed side by jes 
ated. Now ar jualizing tunnel and 


mill. Ten gas fir that the strip of 
metal woul 
, the line 
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A NEW INDUSTRY FOR THE NORTH-WEST 


EPRESENTATIVES of local newspapers recently visited the 


T. and T. Vicars Ltd., 
making machinery, at Earlestown, 


announce its decision 


to manufacture the Simon-Waldron range 


SILVER JUBILEE OF 
DUCTILE STEELS LTD. 


N June 24 Ductile Steel 
Willenhall, Staff 
their Silver Jubilee as 
company hey started as 
company in 1932 and were 
formed from th 
companies of 
chants, for the 
facturing ¢ 


tlons—espec 


rames I} 


veadquarters of : nill in 


designers and manufacturers of biscuit and bread- by them, 


Lancs. Their host was Henry Simon Ltd separate sul 


ey 


of web coating 


(a company of Simon Engineering Ltd.) who had called the press conference to tile Planetary 
} 


machinery at Vicars, a sister company 
The visitors examined a 12-ft. long 


actual size 300 ft., which was also sh« 


ng plant for metal strip 


at the Interplas Exhibition at Olympia 


The manufacture of Simon-Waldron machinery wouldlprovide new employment 


for about 50 engineers and draughtsm 


PLASTICS DEVELOPMENTS 
ASTROI LTD has entered 


into contracts to acquire 75 per 
cent of the share Capit al of Melwood 
Thermoplastics Ltd Harpenden 
and the entire share capital of 
Tensile Products Ltd 
Mr. A. W. Meldrum will retain a 
financial interest in Melwood 
Ihermoplastics Ltd. and will con 
tinue as managing director of that 
company and Tensile Products Ltd 
Mr. A. G. T. Fryer and Mr. A. | 
Chambers will remain on the board 
of Melwood Thermoplastics Ltd 
Melwood Thermoplastics man- 
ufacture high-grade thermo-plastic 
extrusions for use in a_ wide 
variety of industries and the com 
pany’s production facilities are 
being extended to meet the growing 
demand for specialized plastic 
products 
Tensile Products Ltd 
trate on the production of plastic 
fabrication and also provide a 
finishing service for the customer: 
of Melwood Thermoplastics Ltd 


concen- 


OF COMPANY 

NAME 

TT°HE name of Radio Heaters Ltd 
has been changed to Radyne 


CHANGE 


Ltd 
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and 250 factory workers 


FROM RIVETING 
TO WELDING 


O' I R t “hi 


shire, maker 

boilers, have be 
fabrication method in 
using British Oxygen equipn 
plate preparation for 
electric welding. Al 
and pressure vessel 


scale producti 


SCHOFIELD TRAVEL 
SCHOLARSHIP 


automatic 


per cent 
being made comp 
nical hods <¢ 
plates 

For p reparation an Oxyplane 
machir 1 and it 1s the first of 
to be used by boilermakers 
he Oxyplane, with 
ves a double-bevel and nose 
preparation to plates up to 40 ft 
long, 10 ft. wide and 2 in. thick 


its typ 
san >! 
ropane ftuei a 


gas, 2 


In the new pressure vessel shop, 
plates, after being rolled, are welded 2) hold a first d 
with a B.O.¢ Ram-Type”’ auto- or a Diploma 

welding boom, the latest b) have fully disc 
equipment The boom course or work w 
has a welding length of 17 ft. and < of his 
vertical lift At the base a 
fixed r bed r the boiler 


choice 
accepted 

Further t 
is welded he achine uses giving procedure to be 
nionmelt applicants, will 

es in the year 
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‘A 


TOUGH ASSIGNMENT 
I ; r ‘ 


Une 


U.K. U.S. FORM BRITISH 
COMPANY FOR ADVANCED 
AUTOMATION 


General Electric Company 
d. of England and Thompson 
Wooldridge Inc r.R.W 
Angeles, have formed a new 
company—with 
London 
ss control systems in 
the European Free 
nd the Commonwealth 
company—International 
yntrol Ltd.—will start 
1 of £430,000 equally 
e parent companies 
Board of th« 


DIt 


ICUI 
Uw LZ I 


"THI 
T Lt 
Ramo 
of Los 
British 


in 


joint head- 
quarters arket 
industrial proce 
Great 
T rade 
rhe 
Systems 
with a 
Nareda Dy 
of the 


1.S.C 


nber 


nt, Electronic System 
nt Group, T.R.W 
ntribution 1 provi 


pro S 
proce 


Systems Contr 
the knowledge 
cal partne r NEW APPLIED RESEARCH LAB 
he R.W. 3 dir , 
first 
gned for 


control 


EARLY 500 of Brita 


tne 


nd Deve 


CONTRACT 
ANNOUNCEMENT 
IMPERIAI 


rdered a 


beset 
METALS LTD., has 
mal < chamber, costing 
from the Liverpool firm 
fabricators, Andrew 
Ltd. It will be 


iction of coppe 


ooling 


i 


r tubing 
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SHEET METAL NEWS 


Unusual Turbine- 
Generators for West 
Midlands Gas Board 


IATED ELECTRICAI 
STRIES I 


w 


\ SOC 
INDI 


EBBW VALE TINNING 
LINE STARTS PRODUCTION 
rt} 


j 


oe 4 


. FOR ALFRED HERBERT LTD. 


' al figu e« 
Work 





Kooks for Your Library a 


Guide to Metallurgical Informa- Che new tion has been r d fips Ir 
tion: SLA Bibliography No. 3, to include n t organ! 
Special Libraries Association, 31 1959 Factories » the lean Ai xhibition 
East 10th Street, New York 3 Act, the Thermal Insulation Regu- connexion 
New York. 96 pp. Price 84.0¢ lations, and other slation, there Faci 


} +} 


nt legi 

ESCRIBING more than 600 cluding the latest Food Hygiene | Garden 
books, journals and Regulations P ' 

formation sources in the : 

metallurgy, it is the only 

graphical searching tool of its typ s 

Updating Richard Rimbach’s pr tea trgige ee 

to Find Metallurgical Information wre 


published 


w Factorie 


way. Willi 
inder wl 
ments are 
shows tl 


in 1936 and long 
print, the overage has D 
tended to include soci¢ 
ssociations, research inst 
rmment agencies and 
services concerned with metallt 
as well as books, periodicals 
forms, translations and theses 
cope 1s world-wide, and r 
ources published within 
emphasized, althoug 


ers of SLA’s Metals Divi 


ire experts in the literat 


gypsies agg NEW COMPANIES 
lurgy, mechanical metallurgy, fe 


rous metals and non-ferrous metal 
rhe work was edited by 
Tapia, Head h ‘searcl GARAS WELDING AND EN DELTA 
oy nll ats » Kodal GINEERING ( (Greyhound METALS 
Lane, S.W.15 J | l 7 
Sta Garas, E1l Ga) 
Comprehensive Guide to Fac- HOLLOWARE SI 
tory Law, by Robert McKown AND PRESSINGS 
New and revised edition. 124 pp Works. Hatton Street 


Publishe ib : 
Published by lar ica tor Staff ] 
tions t ; ) eal eet 
London, 
| 


postage Is 


, 7 7 4 ideé 

oo ul book irst 1 
published in 1954 it received H. Ha ¥, Joa 

an immediate welcome from worl SKILLPRODEN 
managers, industrial safet fhicer oad, Stottold, Arlese 
personne! managers, I 
irc 
requirements 
but who are 
the complex 
Parliam 
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NEW PLANT 


and EQUIPMENT 


{ monthly review of new machines, 


equipment, processes, etc., of interest to 








the producer and user of sheet metal 


Extruded Aluminium Alloy Tube 


MPERIAL ALUMINIUM COMPANY LTD. ar 

now marketing ‘“‘Unitrace’” tube in the U.K 
“‘Unitrace”, manufactured by Aluminum Company of 
‘America, is designed for use in the processing of chemic 
and food products, where liquids—for example il, fat 
chocolate—must be kept warm to prevent solidifying 
when being pumped from one location her 


is equally effective where liquids have to be k ool a Co-ordinating Tables 
( ten > ‘ 
; cUnitrase arr d aluminium y tub i lier ee a eo 
Fig. 1) combining two integral channels, the —— a aenucs for muutips 
the product line, the smaller for the tracer line —ekers _ ee — 
the heating or cooling medium . 2 awncenoeend 7 : 
*“Unitrace”’ is light and easily bent but has considerab! trodt ced by F. J. Edwards I or 
strength and the integral construction provides excellent ae Ee poe ane ag ey 
thermal characteristics. It is supplied in standard 30-ft i sturdily ee ee 
lengths and in seven standard sizes from | in. to 8 in po Prog Fiat teanen ag on 
Outside diameter of the tube conforms to standard pipe ha Bp senile ne ach a prance 
sizes so that normal insulation can be fitted. Special OVEMEN's ee ee ee 
flange fittings enable lengths to be bolted together by ieft-to-right movement im 
standard flanges or to t y means of Co-ordinating rolling tables are availat 
adaptor flanges nachine and sheet to be process¢ 
ted on the front of the table t 


Multipie Turret Punching Presses with 


tion for the operator 
Fig. 1.—Extruded aluminium alloy t1 The power head of the press 
fabricated construction Drive 
motor to a balanced flywheel, through 
shafts running in roller bearings to a compl 
gear reduction which drives the eccentric 
he ram The gear reduction 
oil bath and the eccentric shaft 
bronze bearings Che ram is 
the extra long ram guides are 
is controlled by a multi-tooth 
hardened and ground The 
lowered by a handwheel, with 
running, so that the tools can bs asil 
On machines of up to 35 tons capacity, 
adjusted by hand. The head can be fitted with a telescopic 
rod enabling it to be swung from left to right. Machine 
from 50 tons capacity upwards, are, however, fitted 
th very heavy turrets and are supplied with power 
ovement only. 
Standard turret locking mechanism is built 
machines The turrets on all machines 
coe j 


manoeuvred for tool selection 
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The Right Helmet... 


Most welders prefer Murex helmets because they are 


protection, comfort and strength. They are made of high grade 


fibre or bonded laminated plastic and are completely shockproof! 
light in weight and comfortable to wear. Each helmet is fitted 
with an adjustable headband having an automatic locking device 
which enables the helmet to be held in the “up” position as long 
as desired. A patent Murex glass holder provides a dual purpose 


facility in the plastic type. The coloured filter glass can be raised 


or lowered in a fraction of a second so tl 


his work right up t 
Pile ase v rileé 
MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS. Telephone: Waltham Cross 23636 
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locked In U exact Cel 


position corresponds with 
at zero Che turret he 
with a ch 
of each station r} 
by a lever 

On 
by the slide 
operates the right or left traverse push 
is allowed to travel until the required tool 
then the stop is engaged 

A solenoid can be fitted, if 
locking mechanism to be released and 
co-ordinating table by push-button 

A safety slipping device is incorporated, en 
should the turret traverse button not be released, 
the turret stop put into operation, the head will not 
up or damaye the drive or motor 

Ilo compensate for slight inaccuracies i 
provision is made for the stop of each 
adjusted, left or right, enabling the tools to be used 

These multiple turret punching presses, fitted with 
without co-ordinate table, t late table or any other 

lied in a range of s . 

with capacities up to 100 tons, with 31 in. depth of 
throat and between 12 and 40 stations. Special individual 
requirements can be incorporated. ‘The model illustrated 
is the RM100 650 32 (Fig. 2 

Distributors for Edel equipment in the United Kingdom 
are F. J. Edwards Ltd., Edwards House, 359-361, Euston 
Road, London, N.W.1 


turret released 
lever with one hand, while the other hand 


button I 


the power-operated turrets, the 


he head 


iS IN position, 


required, to enabl 
locked from 

suring that 
but 


am 
n tool making 
station to be 
or 


em 
S1Z¢ 


p 
type of linear feed, can be supp 
ns, 

, 


Press Brake for Press Type Operations 
7 utilization of added die lengths and 

available in press brake design is typified by 
9 Series by 10 ft. Cincinnati press 
Fig. 3), 


widtl 
thi 
brake 
Shaper 
Che 


the 


nechanical 
The Cincinnati 
for press application 


near the bottom of 


manufactured by 
Company, Cincinnati, Ohio, 
machine develops 225 tons at or 
stroke 

The 36 in. permanently widened bed and ram provide 
adequate back up for large die sets. In addition. the 
double plate bed is equipped with a shelf for the adaptation 
of die cushions for press applications requiring such units 

To facilitate the use of the overall! die length, in this 
instance 14 ft. O in., the press brake is furnished with 
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xtens on both er 
in 18 in. throat, lowered t 
in. thick 36 In. 1 


ions 


Operator safety, provided by 

eitl ed, or the ram; 16 set 
eight possible operat 

ir electric clutch 


control so tha 


jepressed for machine operation 


Added features include re 
5 in 
electro-magn 


automatic ran 


ram stroke, 


ré elevation, 
indicator, 
notor, 


non-repeat feature an 


load 
justing 
roke With 


Continued in pag 
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AUTOMATIC 


FEED 
PRESSES 


WE ALSO MAKE 


Power Screw Presses 


Double Action type 
Drawing Presses 


Single and 
Double Crank Presses 


Open-fronted Presses 
Double sided Presses 


Cartridge machinery 
Minting machinery 


@) TAYLOR & CHALLEN LID. 


<aet33 8) BIRMINGHAM 19 
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Special-Purpose Beading Machines 
MANUFACTURER had to produce an _ internal 
stiffening bead at approximately | in. from the end 

of a cylindrical lamp chimney. To meet these require- 
ments, Joseph Rhodes and Sons Ltd., Wakefield, have 
designed a special new beading machine to carry out the 
operation expeditiously. 

The workpiece (seen in Fig. 4) is placed on a mandrel 
and held by a quick-operating clamp. The beading rolls 
run continuously; depression of the treadle engages a 
clutch operating a cam motion which lowers the top 


rotating roller on to the workpiece The necessary 


pressure is applied in four stages. At the end of the 
cycle, the roller returns to its starting position, and the 
workpiece is removed, leaving the machine ready for the 
repeat operation. 

Machines of this type can readily be 
out beading operations on cylindrical objects of a similar 


adapted to carry 


nature, and Jos. Rhodes are prepared to offer designs 
suited to the requirements of any user. 


Lifting and Tipping Machine 
‘ fulfil the need for a simple and reliable machine 
for lifting and emptying all types of containers, 
Russell Constructions Ltd., Russell House, Adam Street, 
London, W.C.2, have developed a unit which will lift any 
kind of container weighing up to 10 cwt. and tip it so as to 
empty the contents into a hopper, truck, mixer or other 
receptacle. This machine, known as the “Hi-Tip” has a 
minimum height of lift of 4 ft. 6 in. An interesting 
feature is the fact that vertical sections can be added to 

increase this dimension to any height desired 
It is fabricated of }-in. mild-steel of all-welded con 
struction and consists of a base, a top unit and centre 
sections The base, which for the standard machine 
occupies an area of only 3 ft. by 4 ft. 6 in., houses the 
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electrical equipment, control mechanism, main drive 


ch compensating device, all the mechanical 
being adequately protected. 

he top unit contains the actuating cam 
the tipping action, and the centre sections, which can 
be added or removed to alter the height of lift, include 
the appropriate lengths of guide rails. The machine is 
powered by an electric motor with a self-contained 
braking unit and the carriage is elevated by means 
twin Renold lifting chains and sprockets. Automatic 
stop devices are fitted at loading and tipping positions 
and an overload switch is used to protect the motor 

Che start and return operations are actuated manually 
but automatic sequence control can be provided if 
required, the emptying time being controlled by a 
variable time switch. The speed of lift is 30 ft. per min 
and the standard tipping angle is 30 deg. from the vertical. 
The cradle can be adapted to take any particular type 
of containers such as drums, barrels, kegs, skips, trolleys, 
vats, bowls, sacks, etc., the chute being shaped to suit 
the material being handled. 


guides 


+f 


Remotely-Controlled Colour TV Camera 
NEW camera, which could revolutionize the use of 
colour television, is now available from EMI 
Electronics Ltd., Hayes, Middx 
his camera, which can be sited in hazardous positions 
and controlled by an operator a thousand feet away, can 
televise true-to-life colour pictures from inside a steel 
furnace of the moment when a charge of metal reaches 
““white-heat”’, or tell a baker when his cakes are done to 
2 turn—in both cases, without opening the door and 
losing valuable heat 
Colour pictures can be displayed on a 21-in 
or on large screen projectors up to 18 ft 12 ft 


receiver 
Continued in page 696 
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NEV? 27 wore rove 


than any other 
Sanders built today 


PLUS DOUBLE 
INSULATION [0 


for 100% safety in all conditions 














them to DOUBLE INSULATION : ‘ 
the highest electrical “ See regen 6-0 
; r ; 
S ty s lard ) ‘ " . e MODS 
afety standard ay . ' Roce Caren 
and you have the world tte | ‘ 
leading Sanders! 


DOUBLE INSULATED 
7’ and 9’ 


Types:DI-S7andDI-S9 ‘ for" 


Wolf. — 


Dept.§, Pioneer Works - Hanger Lane - London W5 - PER 5631 
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BRANCHES AT BIRMINGHAM BRISTOL Ss NEWCASTL SENT HROUGHOUT THE WORLD 
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used. Long hydraulic stroke I 
jown stroke limitation, the latter wi ett 
1 standard feature. Further, 

fitted between pump and 
ins while the press 1s 


and temperature rise 


company also have a new rang 
[hese machines are offered in ; in 


and 1} in. mild-steel capacities. In each case tl 
1 


is 10 ft. 0 in. and a 12 in. deep gap is provided in tl 
frames enabling longer plates to be dealt with. Th 
f the machine, carrying the upper shear blade, is in 
from 0 deg. to 35 deg., so that a bevel cut can be 
ny desired angle. Furthermore, the rake of t! 
adjustable according to the thickness 


-ar 


oO 


abl 


Resistance Welding Pressure Recorder 
. te production of a satisfactory resistance weld is 
dependent upon four variables, the surface con f <a : — 

dition of the metal being welded, the current setting of me source Of HyCraulc power in ab Pearson 
the welding machine, the duration of the welding cycle "°°! the well-tested multi-cylinder radial put 
and the pressure developed between the welding elec- dae manulacture : This is now availabh 
trodes. The surface condition of the metal can be *! ' it called the Pearson hydraulic power 
controlled by suitable preparation prior to welding ee -d in a range of Capacities Each 
Most resistance welding machines are fitted with current P# S Motor, pump, Ol Tank, Control 
or heat controls and suitable time controls. Apart from adjustable f valve and pressure 
pneumatically operated welders, no machines are fitted a compact self-contained — - _ 
with any recording unit to measure the pressure between nexion to electric supply to provide a 
the electrodes Che Presstotest recorder Fig. 6) has , ving pressures up 
been designed and developed to measure this pressure - 

It is a small tool which can be held in one hand between 
the tips of the welder resting on the bottom tip and the Sheet Saw 
centre of the plunger underneath the top tip. When the 
tips are brought together by means of the foot pedal on 
the machine the pressure developed is shown on the 
recorder dial in pounds 

he pressure required is related to 
which is determined by the thickness of 
welded 

Che Presstotest is at present manufactured in pressur 
ranges of 0/600 Ib. or 0 2,000 Ib. both instruments ar 
the same overall size. Minimum arm length required 1s 

in.; minimum tip gap 1) in.; overall length 5) in 
maximum width 23 in.; and the finish is polished lacquer 
and black crackle stove enamel! 

The recorder is available from A. S. Young and ¢ 
Ltd., Tower Works, Woodside Lane, N.12 


YHE “Steadfast’’ sheet saw (Fig. 8 
the range of tools manufactured by J 
Shefhield, 2 The saw has a 12-in. triangulated 
xf “Colbaltcrom”’ special abrasion-resist 
held in a polished alloy spine to 
*rproof plastic handle 


Flanging Presses and Bevel Shears 
‘THE Pearson Machine Tool Co., of Walker, 
| Newcastle-upon-Tyne, have introduced a new 
range of flanging presses in which the ram is returned 
its top position by hydraulic power—instead 
accumulator as previously—which gives pos 
facilitating the withdrawal of punche . 
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unpainted Si 


Either as attractive finishes 
as a key for paint, Bonderit 
processes provide effective protection | 


For deta 1 f D 
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Electronic Die Saver Molytherm Grease 
i isa Radiovisor electronic die saver x whicl Molytherm Greas 
J. Broughton and Son (Engineers td., Kings speci » provide lubric 
Norton Factory Centre, Birmingham, 30, act as agents ind machinery at a higher range 
has been designed to prevent die damage by continually f other high temperature grease 
monitoring power-press operations and making sure that or continuous service above 35¢ 
the component is ejected from the die before the pres peri above 450 F. and short 
is allowed to commence the next strok« icate many mechanisms 
Ihe unit may readily be installed on power presses \ ne 
having mechanically-operated ‘“‘dog roller key 
clutch which can be converted for el 
operation; 
where there are electrical initiation and 
locking circuits; grease cups or nipples 
where, with positive type clutches, the point of ejectior steam and water, and 
allows the press to be stopped at T.D.C.; the stripping action o 
where with each stroke of the press the metall he product is availabl: 
stamped part may be ejected through or near villington, Leeds 
detection head , Roll Tube Straightening Machine 
[he unit consists of two parts (a) the control unit, . 
6) the detector head. The control unit is fundamentally ' ; 
a high frequency oscillator and an accurate fail-safe 
electronic timer. The control is connected to the 
head which is a carefully designed oscillator coil 
inductance of which is disturbed by the close proximity 
of moving metallic components 
A range of detector heads is available to suit many — eh 
standard conditions and component sizes. All Type “A ontact rolls ; and , aS ( 
heads are | in. or less in thickness ; this permits mounting “att Is periectly support 
in restricted spaces. Heads for special purposes will b O the rouls 1s take 
designed to meet individual requirements 
Each metallic stamped part passing through or 
the detector head gives rise to an electronic signal 
is fed to the control unit rhis signal operates 
which closes a set of normally open contacts, the relay 
remaining energized for a time period chosen to bridge 
the time interval between two components. As long as 
the electrical impulses are repeated within the set time : 
interval the relay contacts stay closed. When an impuls: ls have angular adjustm 


hine } 
is missed due to an ejection failure the relay becomes machine can 0 
th motors to give a fixed straightening 


with two- or three-sp¢ 
ling speed up to 400 ft 
this type are 


Ltd., Lye, 


Bronx mi 


the rolls, 


ne 


with 
adjust 


are 


three upper rolls 
ensions. In the 
ym and top rolls are 


ecessary deflexion to 


€ 


de-energized and its contacts open to disconnect 
press control circuit and stop the press 
control adjusts the electronic 
sideration the size of the 
area of the detection head 
The unit will operate at a rat 


minute and higher speeds < 
required 





fraigntening 
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Press Transfer Unit 


unit manutactured 
Ltd Cliveland 


IG. 10 shows the press transfer 
by Turner Bros. (Birmingham 
Street, Birmingham, 19. 

The transfer arms carrying the transfer fingers are 
mounted on shafts carried in ball bushes which permit 
both rotary and linear motion hese shafts 
their outer ends Rotax ball thread units left- and right- 
hand threaded and of 3 in. pitch. The nuts of these are 
mounted in a cast aluminium cross-head to which is also 
connected the driving medium whether air cylinders or 
a link from the press crankshaft. Between the transfer 
arms at one end is a track block which is fitted witl 
pawls which govern the motion of the arms as follows :— 

1. The initial forward movement of the I 

produces an inwards radial movement of the transfer 
arms, since forward motion is prevented by the 
track block and the transfer fingers grip the com 
ponents 

In this position the arms travel forwards carrying 
the components one pitch through the tools and at 
the end of their movement keys attached to the arms 
override pawls on the track block 

The movement of the cross-head is reversed (in the 
case of the pneumatic feed by a pilot valve being 
depressed at the end of the feed stroke) and since 
the transfer arms are prevented from returning on 
their original path by the pawl, the transfer arms 
open outwards leaving the components in position 
on the dies 

The transfer arms return to their starting position 
again overriding a pawl on the track block 
extrem. of travel 

When pneumatically operated the d: ible-acting cylin- 
ders used are fitted with dampers at the beginning and 
end of their strokes in both directions to ensure smooth 
pick up and release of the components 

The mechanically operated unit can be 
press adapted for use with a roll feed, 
extension on the crankshaft, to which can 
cam anc linkage for operating the 
pneumaiic equipment 


Nave on 


7 


cross-neaad 


at the 


fitted to any 
with an 
fitted the 
lieu of th 


unit n 


700 








Dual Zone Temperature Controller 
NEW mercury-in-steel, on-off 
troller (Fig. 11), which has independent circuits 
allowing control at any two points through one instru- 
ment, has been produced by British Rototherm ¢ Ltd 
Merton Abbey, London, S.W.19 
Each of the two controller circuits 
steel Bourdon tubes, capillaries and temperature sensitive 
bulbs, operating mercury switches rated up to 30 amp 
A.C. The differential is fixed but 
according to switching capacity 
Indicator lamps and bottom entry electrical conduit 
I'emperature ranges are available betwee 
werage 100°} 


con- 


temperature 


consists of alloy 


at 230 250 varies 


ar 


e standard 


minus 20 F and plus 1000 F 
ind the equivalent ( 
Che case is aluminium alloy and thx 


standard capillari 
mild-steel 


ft. copper sheathed with bulbs screwed 
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Ve Wirtrodu cing a 
series of LOCK FORMING 
J00L5 to produce a 
False Wired Edge Dutch 
fold. Drive Cleat, Grooved 
Lock or Hanged Channel 
in 16.4wg M6: atapeeds 


in excess of 6ft perminute 


OHEET METAL 
\& WORKING 
ANI 


No modern shee 
PULLMAX machine 
for cutting circles, lou 


These 


ment is cor nple te withou 
rsatile machines are designe 
craight oliaaa and internal or 


external irregular anes. in addit on many forming operation 


includin beading, flanging 
é x ging 


performed 


doming, joggling, etc., can L 


nts of pipes, cylinders etc 


FALSE WIRED EDGE 


This tool set produces a false i 
n sh / 
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ARTICLES 


FOR THE SHEET 
METAL AND  TIN- 
PLATE INDUSTRIES 


SPECIALITIES 
WIRE BAIL AND 
DRUM HANDLES 
IN ALL SIZES FOR 
PAINT, OIL AND 
OTHER CONTAINERS 


en | yl 
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lywood, / 


concatenate BRADLEY & BURCH 
WIRE COMPONENTS 
0 Bay TONBRIDGE ROAD, LIMITED 
65, LONDON WALL, LONDON, E.C.2 


HAROLD HILL + ESSEX PHONE: NAT. 7518 "GRAMS: CLAVIGER, STOCK, LONDON 
ENGINEERING CO. LTD Phone: ingrebourne 43864 & 43865 
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thickness and 





corner radius 

to customers’ 

requirements. 

Made from 

special low 

carbon, low 

e a S or silicon steel, 
developed to 


resist attack 


Industry — 


, & F. Pool Perforated 








Metals are today giving 

splendid service in over ‘ 

40 great industries. itis D ’ y as reaw = , ode - 

first-class equipment at : en ¢ 
fF 


DORMAN LONG ,:...i) LTD 


OL LTwp 
MIDDLESBROUGH AND LONDON 





Hayle, Cornwal!. Hayle 3213 
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SHEET METAL MOTORIZED POWER GUILLOTINES 
WCRKING B ft. x ein. re jin. 
MACHINERY 7m ' 4ft. x Ain. 


OF EVERY DESCRIPTION 


€ 
WHEELING MACHINES 
POWER & TREADLE 
GUILLOTINES 
BENDING & FOLDING 
MACHINES, ETC. 
SPECIALIZED ROLLING 
MACHINES 
* 


Send your orders to 
Pioneers with the Trade 
Wide Reputation. 


GEORGE 
KENDRICK rtp., sravroro st., BiRMINGHAM, 5 Bft. x ain. 





Guillotines 
Telephone: Midland 16 











Serving Britains Industry 


rot IP 4 40,9 Si} @RAND 
Cs “Wir 
WA 0D 


f 


STEEL MEDIUM and HEAVY MILD STEEL PLATES, 
% BARS and SECTIONS 
GALVANIZED STEEL SHEETS, Corrugated 
METAL SPRAYERS 
v ‘EV SHEET METAL WORK, Ligh nd Heavy 
oe BLACK ignt a eavy 
SHEETS AND IN HOT-DIP GALVANIZING 
NJ GAL l A “VAYaD EXTRA LARGE FABRICATIONS 
"STV Smith and McLean Lid. 
179 WEST GEORGE ST., GLASGOW, C.2 
Works: Gartcosh Stee! and iron . Glasgow. Milnwood Stee! & 
lron Works, Mossend, Belishill. Clyde Galvanizing Works, Mavisbenk, Glasgow 


BLACK STEEL SHEETS 
\’ . ‘ and Flat 
% y GENERAL HOT-DIP GALVANIZERS 
WE SPECIALISE IN ROLLING WIDE STEEL 
an 
VV ] y Phone: CENtral 0442 Grams: CIVILITY Glasgo 
#K AND FLAI G iron Works, Gartcosh, nr ah 
Kingston Galvanizing Works, Port Glasgow 
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Sheet Metal Industr 
SIMPLE—POSITIVE—SELF 
Made in a variety of types and sizes 
fasteners to suit customer 
Used on quickly detachable panels, inspection 
doors, access covers, machine guards, par 


covers, fairings, box lids, etc 


For full deta nd 


ODDIE BRADBURY R CULL LTD. 


SOUTHAMPTON 


Telephone: 55883 ables: FASTENER JTHAMPT 


ODDIE FASTENERS 








HAND & POWER PRESSES 


OF ALL TYPES & SIZES UP TO 
400 TONS PRESSURE 


Motorised. 
Geared or Ungeared 
Adjustable Stroke. 
Self-Oiling Flywheel 
or Sight Feed 
Lubrication 
Safety Catch. 
Hand Guards. 


Automatic Feeds 
Rigid or inclinable 


” 
SWEENEY & BLOCKSIDGE (P.P.) LTD. 


SONIA WORKS, SALTLEY, BIRMINGHAM 8 


Telegrams Pp 
Sonia, Birminghan EAS. 3231/2 











SPOT WELDERS 


Pedal operated witt 
“@ ~ & 5 
‘ ‘ electronic contro 
. 
1 or automatic motor 


driven 
“yy 
4) ALSO 
i] 


BUTT WELDERS 
AND 
AUTO FABRIC 

WELDERS 


for 


Steel Wire Mesh 


“ine, ;% 7 THE ‘WESTMINSTER 


10 K.V.A 


Spot Welde tay ENGINEERING CO LTD 


(Dept. RW5) Victoria Rd., Willesden Junction, London NW10 
Tel: ELGar 7372 Q2 neh 





STAINLESS STEEL 


for immediate delivery 


BARS TUBES 
SHEETS SECTIONS 


cD 


COxX~ 


LIMITED 
SCAPA HOUSE: PARK ROYAL ROAD 
LONDON N.W.10 
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Choose Safely 
choose... 


HVILAN 
ELECTRIC GHAIN HOISTS 


ApoRTiMen i 
4 


MORTIMER HOUSE, ACTON LANE, 


LONDON, N.W.10 Tel : ELGar 3834 


59%. 


EACH 


CUTS SHEET METAL 


spane ULAOUE EE Bac 
std Mitre House Western Road. Br e! 
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WORSON Pneumatic | | 


Die Cushions — ror 
BETTER PRESSINGS 


FOR DETAILS APPLY:— 


ridageggesi DIE CUSHIONS Lip. | 


JE LANE WORKS charlotte 
ME wicK 


CLEANED 
REPAIRED 
STERILISED 


and given average six times 
ncreased life, showing 100 
saving on repurchase 


BURLINGTON GLOVES 
LIMITED TREFOREST - GLAMORGAN 
TELEPHONE TREFOREST 2452 





= == TOGGLE BOLTS 
| d ‘ Metal 





ers 
strument Cases. 


y Equipment, 


N ALL SIZES. 
Catalogue on request. 


PARKER (TOGGLES) LTD. 39 WILSON ST., LONDON, E.C.2_ "Phone: Monarch 8629 

| SPECIALIST MANUFACTURERS 
TO THE SHEET METAL TRADE | 

Specialities — Press Tools for the Tin Box 


Sheet Metal Trades TANDARD 
Mokers of Press Tools to blank, form and cur/ in one 5 


operation. Covered by patent No. 833055 
PECGIAL PURPOSE 
DIE FORGINGS SPECIAL PU S 











POWER PRESS REPAIRS | CONTINUOUS (riano tree) 


GEAR CUTTING ws 


Mild Steel, Stainless Steel 
PRESS WORK Brass and Aluminium 


Send for List of Second-hand Presses and 


Machinery LARGE STOCKS MAINTAINED 


H. & G. HOPTON (Est. 1870) GOLD & CO. (B’HAM.) LTD 
200.228 Suncesvern Mea, ceomben, us. || || cacris wonns, TAMWORTH. sTAnee. 


Telephone: Canonbury 9444/5 Phone: 1391/2 
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CLASSIFIED ADVERTISEMENTS 


PREPAID BATES: TYPE ADVERTISEMENTS (no blocks f ne or 14 per single co n inch (12 lines per inch). Minimum 
charge 8 4 lines). Average number of w ? 

DISPLAY ADVERTISEMENTS (with or withou locks) pe : smn inch (width 2 ins.) 12 insertions £1. 10. 6. each, 

6 insertions £1. 13. 0. each, singie insertion £2. 6. 0. (pro rata larger space BOX NUMBER 2/6 including postage of replies 








Advertisements (accompanied by remittance) and REPLIES TO BOX NUMBERS should be addressed to the Classified Advertisement 
Manager, ‘‘ Sheet Metal Industries,”"’ John Adam House, 17-19, John Adam Street, Adelphi, Londos, W.C.2 Telephooe: TRAfalgar 6171. 





MACHINERY and MATERIALS WANTED 


fee BOX Pilar r Presses required | Se IRED : 
able f r J and regular 

{ : es Ltd ( k ‘ 

kK ‘ 





WANTED 


if 
= tapered Packes b 
Byass Work Por t G rear 


Nee ed A 
i Tal k wR N , 


! 


S 
R S I lob 4 s 





MACHINERY and MATERIALS FOR SALE 








LEO RAPP (STEEL) LIMITED 
Steel Stockholders 


Wimborne Avenue, Norwood Green, Southal!, Middx. 
Telephone : Southal! 2322 Telex: 25172 


Mild Steel Sheets, C.A.C.A., C.R.G.P., E.D.D., Zinc Coated, Galvanized 
Piates up to 6° Black and Bright Mild Stee! Bars, Flats, Sections. 


ONE Short B ‘Lath nis g dian t Primes and Non-Primes. Capacity for shearing and profile cutting. 
121 i peed approx. 60 r.p.n 

Box No. 153, ** Sheet Metal Industries,” Stockholders for JOHN SUMMERS Steel-Sheets 

17-19, John Adam Street, London, W.C.2 


ELDAIR Mechanical PRESS BRAKES 


Capacity 8' x 4" (EX-STOCK DELIVERY) 











eniy rehadic ercrank macnine 


' ' 
10 tons pressure over a die leng 


All parts are engineered to the 
ghest standards, allowing constant 
se of Operation with minimum maointer 
A special feature is 1 simplicity with 
vhich accurate top beam settings can be 
ed. Massively constructed for long 
weight about |} tons. Many optior 


and variatior lable 


KINGSLAND HACKNEY ROAD, LONDON, €.2 Tel: SHOreditch 6357 


ENGINEERING COMPANY LIMITED 
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MACHINERY and MATERIALS FOR SALE—contd 


‘MORGAN’ GUILLOTINE 
SHEARING MACHINE 


Top quality undercrank ind »vercr 
Machines at competitive prices 





Size Price Delivery 


undercrank 
24 14G 


36 14G 
14G 


14G 


Main Agents, Stockists and Service Engineers 
for ‘Morgan’ Sheet Metal Machines 72 


72 476.15 6 weeks 








104 c ) 8 weeks 


d > 


KINGSLAND a 
25-37 Hackney Road, London, E.2. Telephone: SHOreditch 6357 5635 
For all metal working machines 
ENGINEERING COMPANY LIMITED 








| “OLIVER” 
0 V E h L 0 G K 25,000 Lockformers now in use for Duct 
ing and miscellaneous work Two size 








he -w HOT ROLLING MILI 


St 


TEW PROGRESS ¢ K.V.A. SIDE SEAM 
WELDING MACHINE FOR DRUMS 
! Suitable for diamet 2 


sren_ eYesnZ7 


STOCKHOLDERS AND 


SHEARERS 
| € 


| PRECISION CUT 
| BLANKS AND STRIP 
SECTION FORM Before placing your next order, why 


not write or phonefor our quotation, 


ROLLING | enquiries large aad small welcomed 
MACHINES | Large stocks in all gauges of General _| 
| Purpose Cold Reduced Steel eets. | : 
achtaggetiens . a Shee len times faster in making Pittsburgh 
rime and Seconds. Competitive 
2 Prices. Prompt Deliveries Locks than Bending Brakes. 


PS Se eters - Speed and reliability make the LOCK- 

" Py ' OVERLOCK SERVICE FORMER pre-eminent. 
CHAS. W. BIRD Ltd. | 
Junction Works, Oldbury Rd | 61 BLAGDON ROAD, | THE OLIVER MACHINERY 


Staffs. Smethwick NEW MALDEN, SURREY | co.. LTtp 
SME. 0027 F : 
rE { 196, DEANSGATE, MANCHESTER, 3 





| 
| LIMITED for 16 and 20 g. sheet 
| 





Speed 25ft. per minute. 


Ring MALDEN 3215. (5 lines) Send for circular, samples and prices 
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MACHINERY and MATERIALS FOR SALE 


Ani s 


NEI 


THOS. W. WARD LTD. 


ALBION WORKS - SHEFFIELD 
Phone : 26311 Ext. 371 





TIME RECORDERS | 
RENTAL SERVICE 


TIME RECORDER SUPPLY 
& MAINTENANCE CO., LTD. 


Hop 2239 | 
157/169, BOROUGH HIGH ST. LONDON, 8.E.1 











“CHICAGO ”’ PRESS BRAKES 


Here are seven modern Press Brakes for 
work nearly every S.M. Shop can use. 
No.131A. 4 ft. x 18 g.— 6” throat—10 tons 
No.131B. 4ft. x 18g.—12” throat—10 tons 
N 12 4f 16¢ 6" th 15 tons 
No. 265 6 ft. x 18 g.— 6” throat—25 tons 
No. 56A 6 ft. x 16g.— 6” throat—25 tons 
No. 56B 6 ft. x 16g. for punching—25 tons 
No. 688 8 ft 14g. — 8” throat 36 tons 
ideal for work within rated capacity. Variable 
strokes up to 50 per minute Foot control 
All steel construction 
Reasonable prices Circular on request 


THE OLIVER MACHINERY CO.LTD. 
196 DEANSGATE, MANCHESTER, 3 


at 








MACHINERY and MATERIALS 
FOR SALE AND WANTED 


PORTABLE POWER TOOLS 
N E = use i b t sok eoehenant 
ne sreen London 


b 


SITUATIONS VACANT 








1) Ik MENTA 1 N IR 


W 














CLASSIFIED ADVERTISEMENT 


CLASSIFIED ADVERTISEMENTS 
FOR THE OCTOBER 


should he sent to 


ISSUE 


MANAGER 


“SHEET METAL INDUSTRIES” 


by not later than 


| 
| 
JOHN ADAM HOUSE, 17-19 JOHN ADAM 
| 
| 


[sth SEPTEMBER. 1961 
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CONTRACT WORK REQUIRED 


METAL SPINNING OUR SPECIALITY 
UP TO 9 ft. DIAMETER 
(HYDRAULIC AND FLOW TURNING) 

POWER PRESSWORK to 250-ton capacity, including Hydraulic. 
GENERAL SHEET METAL WORK, ARGON, ARC & OXY-ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 
SHAWE METAL SPINNING WORKS 


DOMINANT WORKS - ELTHORNE ROAD - LONDON, N. 19 Telephone: ARChway 6631/4 
(opposite Boothby Road) 




















W' specialise in slitting your own 
material in widths from } in.-4 in 
. PRESSINGS SHEET & PLATE 


and gauges from .010 in.-.064 in. and would | 
welcome enquiries for all types of materia Deep Drawing. Up to 8 Deep 


Quick delivery guaranteed SHEARING CAPACITY 
ALEX J. CHEETHAM LIMITED, $s T A M P ! N G s 
Dob Lane Mill, Morton Street, Failsworth, Up to 75 tons Pressure AVAILABLE 


3 sre Manchester. Ss P i N N i N G Ss up to 10 


oo METAL Fabrications of precision Up to 46” diameter Channels, Angies, Tees, etc 
and repetitive nature a speciality.—Wades ‘ 
Halifax), Ltd, Arden Works, Fenton Road, | end your enquiries to Our own or ner t 
Halifax ELLAND METAL Writ 
= _ _ rite r telebhone 
PRESS WORK of all descriptions carried SPINNING CO. LTD scene 
out. Deep Drawing up to 15 in. deep Phone SOUTH LANE, WELBECK (Stee! Stockholders) 
Bianking and Forming up to 80 tons.—Wades Elland 2738 ELLAND LTD j 
Halifax), Ltd., Arden Works, Fenton Road 
Halifax Steel Wharf, River Road, 


g 











Barking, Essex 


—DRAKESONS—— Telephone: Rippleway 5751-4 
j 











METAL SPINNING (GENERAL METAL SPINNERS) LIMITED 


STAINLESS STEEL & HYDRAULIC fairies hia wi ae 
SPINNING TO 6 ft. CAPACITY IN ALL METALS 


SHEET METAL WORK wae 


STOVE ENAMELLING STEEL HYDRAULIC SPI 
GENERAL ENGINEERING peanetes 
SHEET METAL ENGINEERS 


Rnguiris levied ——— H. GRAEPEL LTD. 


ALFRED A. CORRE & CO. LTD. 


23, JACOB STREET, LONDON, S.E.1 21 PARKHOUSE STREET, CAMBERWELL |) KINISALE, CO. CORK. 13 
LONDON, S.E.5 RODney : 
ee Makers of PERFORATED METAL 


GRUNDY 


Specialists in High Quality 
SHEET METAL WORK 


Offer a service which specialises in design and 


| 


SPECIALISTS IN STAINLESS 





Telephone: Bermondsey 2858 

















manufacture to your particular requirements : 


GRUNDY EQUIPMENT, LIMITED, 
High Street * Cowley * Middlesex * Te/. : Uxbridge 38551 
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CONTRACT WORK REQUIRED—contd. 
a Meta and) «6Light Constructiona 


ET US quote you for meta! spinnings in 
4 all metals up to 25 in. blank Wades E agineers equire work « 
Halifax), Ltd., Arden Works, Fenton Road BENT WIRE ARTICLES va ed nature. ( -- ty av _ able iG ft 

SMALL PRESSINGS 1 n Adam Street. London WC 2 
REPETITION-TURNED PARTS 


7% @ genera) and 
xii 








Jot 


Halifax 


Panels 


hinishes 


PRECISION Sheet Metal W f th 
Radio and Electri 4 Trade Chassis 

P Press capacity 
Pr ess b rake capacity up to 
x 2 in spray and stove 
A.1.D approvec The Kagmet 
ymet W —~— Sylvan Grove 

Telept NEW Cross 6644 


Brackets 
1p to 100 tons 
l if tons 8 f 


mpan 
[ aden. SI is 


ne 





DYAS & FOWLE 


41, LOUDOUN ROAD, N.W.8 


Shee Blank 
JLERANCES 





| QO — 
mu {  \ 


\ me, 


a Ae i) ) ; 
» = () ~* 
f ni Q A ay 
lf ib LSA C) 


wy 
Ww. & U. ATKINSON, LTD. 


Rosre Street Works, Shipley. Yorks. 


O | 





STAINLESS 
STEEL 
Specialists 
FABRICATION, WELDING AND 
X-RAY INSPECTION, PRESSINGS 


AND MACHINED PARTS 
a7 


THE TAYLOR RUSTLESS FITTINGS 


COMPANY LIMITED 
Ring Road, Lower Wortley, LEEDS 12 





GUARANTEED 1 


Y 


Send us your enquiries or telephone 


MAI. 8641, 5489, 5477 














METAL SPINNING 





Capacity available for 


Metal Spinnings up to 
150 in. diameter. 


Long or Short Runs 


Precision Metal Spinnings 
Masons Road, Stratford-on-Avon 
Phone: 3895/6 


GERHARDY BROS. LTD 





GREAT MISSENDEN, BUCKS 


7M 








FORM 





Please send 


until countermanded, 
Name 
d Iddr é 


Date 





SUBSCRIPTION 
SHEET METAL INDUSTRIES 


JOHN ADAM HOUSE, 17-19, JOHN ADAM STREET, LONDON, 


SHEET 


for which 


ORDER 


METAL INDUSTRIES 
nclosed in 1 


UW - 18 enc 


Cheques d Post Office 


INDt STR Al 


ivment Of 


NEWSPAPERS 


W.C.2 


given below 


Subscription 


address 
Year’s 


to the 
One 


Orders to be made payable to:— 


(Fuel and Metallurgical) LTD 
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Proprietors 
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B 





CLUES ACROSS 


A Sound 
Structure 


A business can be a 
sound structure only 
when the quality of its 
raw material is good 
enough to match the 
quality of the finished 


product. 


The quality of L& C 
strip is one of your 


‘foundations’. 


BROAD STREET CHAMBERS, BIRMINGHAM, ! Midland 2700 
8 GOUGH SQUARE, FLEET ST., LONDON, E.C.4 Fleet 3010 
RUTLAND ROAD, SHEFFIELD, 3 Sheffield 22155 
267 ROYAL EXCHANGE, MANCHESTER, 2 Deansgate 748! 


LANCASHIRE AND CORBY 
STEEL MANUFACTURING CO., LTD. 


CORBY 


known by many as — 




















7 


2 And now, the new patented 
Besco-Truecut All-steel 
4 in. Guillotines show the 
Sterling cutting qualities 
associated with their 
lighter relations of ; in. 


and 14 S.W.G. capacities. 
Registered Design No. 897589. 





Model 6/25 cuts 6 ft. x £ in. mild steel. + Model 8/25 cuts 8 ft. k 4 in. mild steel. ? 
y + 


Not only does the steel plate frame give the unbreakable Highly approved devices like hold-downs, lights, guards, 


strength required to maintain the cutting efficiency, but the gauges, starting and cutting beam controls, as fitted to the 


worm-gear drive, vibrationless electrically operated friction lighter Besco-Truecut Guillotines, are used to ensure safe, / 


clutch and electro-magnetic brake prove that the close clean, accurate and waste-free cutting. One of these featured 


attention given to these important components pays off with devices is a new power precision back gauge with large scale, 


less maintenance worries and therefore higher cutting front view indicator. 


production for discriminating buyers of these guillotines. Use one of the communication channels below to get fuller 


Besco-Truecut is a registered name. Patent No. 844021. details of this new advance in guillotine shearing. 


Edwards House, 359-361 Euston Road, London N.W.1. Tel: Euston 5000 
Telex: 24264 Telegrams: Bescotools London NW1 


Lansdowne House, 41 Water Street, Birmingham 3. Tel: Central 7606-8 
- Telegrams: Bescotools Birmingham 3 


AA Edwards Lfd 




















